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FOREWORD 


ANE'S АП the World's Aircraft was only five 
years old when the First World War began. It 
Ш had already established such a reputation for 

authenticity that its Founder/Editor, Fred T. 
Jane, feared that the 1914 edition might be of 
assistance to Britain's enemies. It was not 
practicable to scrap the work already done and, in 
a reasonable period of time, restart page make-up 
and printing. So, when purchasers opened the 
book they discovered that pages in the British 
section that should have carried large illustrations 
of aeroplanes and airships in service with the 
Royal Flying Corp and Royal Naval Air Services 
were sometimes almost entirely obliterated by 
rectangles of solid black ink. 

In a Special Note above his Preface, Jane wrote 
“Оп account of the general European War it has 
been decvided to publish the first edition of this, 
book a month earlier than was originally 
anticipated. This means that the Italian and 
United States pages have to go to press 
imperfectly brought to date. On the other hand, 
though certain details which would otherwise have 
appeared are necessarily lacking, the matter 
collected concerning the principal belligerants is of 
such a nature that immediate publication seems 
desirable and to justify the unfinished state of the 
British pages, from which, for obvious reasons, a 
good deal has been deliberately deleted." 

We shall never know whether the purpose was 
simply to deny the enemy information on aircraft 
that some considered to be world-beaters. But 
Jane could hardly have foreseen that types such as 
the RFC’s B.E.2c, poorly armed and with the 
emphasis on stability for reconnaissance, would be 
almost cleared from the sky over the Western 
Front in France when the Germans introduced 
their Fokker Eindecker (monoplane), with a 
forward-firing machine-gun, in the Summer of 
1915. 

From that time, combat aircraft developed at an 
astonishing pace. By the end of the war, in 1918, 
successive generations of single-seat fighters had 
progressed from having engines capable of 
producing 80 hp on a good day to engines giving a 
reliable 200 hp or more. Speeds increased in 
consequence from 82 mph to nearly 150 mph. Twin 
forward-firing machine-guns became the normal 
armament, with up to four guns on some aircraft 
such as the Sopwith Dolphin. 


It is surprising to realise, long afterwards, that 
the so-called “Fokker scourge” of 1915-16 was 
accomplished in only ten months by aircraft that 
weighed only 1,400 lb fully loaded, and of which 
only some 423 were built. In contrast, nearly 5,500 
British Sopwith Camels were produced, and they 
shot down 1,294 enemy aircraft — more than any 
other Allied or enemy type — in dogfights that were 
often decided by their extreme manoeuvrability. 

Unlike the present day, when many types of 
military aircraft remain in first-line service for 20, 
30, or more years, some of the best-known types of 
the 1914-18 period operated for only a year or 18 
months before being replaced by something better. 
As a result, they had long disappeared from 
assembly factories and from the inventory of 
squadrons fighting in France when the late Fred 
Jane's successor, C. G. Grey, compiled the 1919 
edition of All the World's Aircraft that forms the 
basis of this book. 

То provide readers with a more comprehensive 
record of the aircraft that fought aviation’s first 
great war, the compiler of Jane's Fighting Aircraft 
of World War I has supplemented the 1919 
material by extracting entries on significant 
military aircraft from the 1914, 1916, 1917 and 1918 
editions (there was none in 1915). Civilian types 
have been omitted as irrelevant to this volume. 

It has to be remembered that in wartime it is 
seldom possible to describe in full detail the 
structures, dimensions, weights, performance and 
armament of contemporary aircraft built by 
manufacturers on one's own side. Even the 1919 
edition of АП the World's Aircraft was compiled 
partly during the still-desperate closing months of 
the conflict, with some updating after it ended. So, 
the descriptions of individual aircraft in this book 
are, for the most part, based on reports and 
studies of German aircraft that had been captured 
(often in a damaged state) by the Allies, and vice 
versa. They are of considerable historical interest 
and, although they could not include all the facts 
and figures that became available later, they 
provide some of the most detailed descriptions of 
important aircraft that have ever appeared in any 
reference book. 

In retrospect, it can be seen that the four years 
and three months of the First World War 
represented the most significant period in the 
entire history of aerial warfare. 


PREFACE. 


BY C. G. GREY, EDITOR OF 
"THE AEROPLANE". 


HEN one began the compilation of “АП the 
World's Aircraft" for 1919, one did so with a 
ESAMJlight heart. Though Peace had not been 

declared, the War was manifestly over, and 
all lets and hindrances due to the necessary, and 
one may add, the kindly and sympathetic, 
censorship of a publication entirely concerned with 
war material were removed. It was to be assumed 
that all would be the plainest of plain sailing. 

But as the work progressed one found, as many 
people have found in other occupations, that Peace 
was by no means an unmixed blessing, and one 
almost wished for the simple condition of war, 
when there was a fixed regulation for everything. 
One began to sympathise with the dog whose 
muzzle is removed at the end of a prolonged 
Muzzling Order, and who does not quite know 
what to do with himself. 

During the War it was fairly easy to judge what 
one might safely put into the book. In these days 
the difficulty is to know how to get into it all the 
matter that obviously ought to be in it, for there 
are limits to the amount of paper and printing 
which сап be expended on a publication of this 
nature, even at a slightly increased price. Also 
there are limits to the size of book which a cover 
will hold without bursting asunder in the midst. 
Also there are limits to the time which can be 
allowed for printing and binding if the book is not 
to consist entirely of ancient history. 

Therefore the problem became largely one of 
what to leave out of the book rather than what to 
put into it. In order to make room for the mass 
of illustrations, specifications | and technical 
descriptions which are now available it was 
necessary to eut out something else. Consequently 
the whole of what was “Part A" of last year's 
volume, consisting of the Dictionary, the 
International Glossary, the Table of Records, and 
so forth, has been omitted bodily. The Dictionary 
has been published separately, for the benefit of 
those who are still unfamiliar with aeronautical 
phraseology. The whole of the Historical Section 
has also been eliminated, for if one were to attempt 
to do justice to All the World’s Historical Aircraft 
one would need a volume nearly as big as this. Also 
the List of Pilots and the R.A.F. Honours’ List 
have been omitted, for they also have grown to 
such a size that if they were included most of the 
Aeroplane Section of the book would have to be 
excluded. 


The removal of all these sections of the previous 
volume has left room for many more illustrations 
and descriptions of aeroplanes, airships and 
engines than have ever appeared in any other 
publication, but even so the task of compilation has 
not been easy. Naturally one has wished to give 
the fullest possible descriptions of British and 
Allied machines. As a matter of interest, and also 
of education for our own designers, one has 
endeavoured to describe as fully as possible the 
machines of our erstwhile enemies, the Germans. 

And here, be it said, there is much to learn from 
the German aeroplanes and engines. Though 
British aeroplanes have had the finest performance 
of any in the world during the war, there are many 
German machines which beat the majority of our 
own in pure “eyeability”. And it is an axiomatic 
fact that if an aeroplane is right it looks right, 
though it is by no means true that conversely if an 
aeroplane looks right it is right. Many German 
machines Took right, but are constructionally bad. 

It may be noticed that British aeroplanes have 
during the past two years become more and more 
*Hunnish" in appearance. Long before the end of 
the war one of the greatest compliments one could 
pay an aeroplane was to say that it looked *very 
like a Hun", and the attitude of mind among 
aviators which was indicated by this state of affairs 
showed that the Germans had developed an eye for 
the aeroplane that looked right. Where they failed 
was firstly in detail of construction, and secondly in 
certain points of aerodynamic science which need 
not be specified, for we are now commercially at 
war with Germany. 

For this reason the German section of this 
volume is well worth study, and one is glad to 
acknowledge the fact, that thanks to the enterprise 
of Mr. Hildesheim, the compiler of the 
Seandinavian pages of this book, one was able to 
secure at the last moment before printing a 
number of photographs of German aeroplanes 
which have not hitherto been published out of 
Germany. Taking these in conjunction with the 
constructional details of German machines which 
have been reproduced from the reports of the 
Technical Department, Aircraft Group, Ministry of 
Munitions, much may be learned about German 
aircraft design. 

As regards the French section, it has been 
extremely difficult to obtain information from the 
French firms, chiefly, one believes, because there 


has been so little new in French design for the past 
two years. The French aircraft designers and 
constructors blame “l'Administration” for holding 
back their best designs in the effort to produce 
enormous output during the last year of the war. 
The fact remains that during 1918 very little of 
interest was produced in France. 

The British section is naturally the most 
voluminous of all, but here, the keen enquirer will 
see serious anomalies. Hardly any details will be 
found about some machines, and there are profuse 
descriptions of others. The reader must blame the 
firms and not the present writer. About the end of 
1918 precisely the same letter was sent to each and 
every firm in the Aircraft Industry asking for 
information about its products. Some sent full 
details, with photographs and scale drawings, 
some sent photographs without descriptions, some 
sent descriptions without photographs, and some 
sent drawings without descriptions. Others again 
sent blue prints of drawings on such a scale that 
they could not be reproduced. Yet others refused 
to send any details of their machines, for fear lest 
their competitors might copy them. 

In each case the material available has been 
used, and one hopes that it has been displayed to 
the best advantage of the British Aircraft 
Industry. But the disparity apparent between the 
information acquired concerning one firm and that 
acquired from another may be taken as 
representing the views of the various firms on the 
desirability of publishing details of their products. 

Nevertheless one believes that on the whole the 
British Industry makes a good display. 

An additional difficulty this year has been the 
fact that one has had to mix together war 
aeroplanes and commercial aeroplanes. It is true 
that with about two exceptions all so-called 
commercial aeroplanes are merely war aeroplanes 


with a species of conservatory added in which to 
carry an extra passenger or two, but it would have 
been distinctly more instructive if it had been 
possible to separate them. Doubtless this will 
become possible in future as the design of war 
aeroplanes diverges from that of commercial 
aeroplanes. But at present much space is occupied 
by obsolete war machines, which are included 
simply because it has not been permissible to 
publish them sooner, and by peace machines which 
are merely converted war machines. 

A certain amount of extra information has been 
gathered this year concerning several countries 
which in previous volumes made but little showing 
in aeronautics. One is particularly indebted to the 
Japanese, Swedish and Argentine representatives 
in this country, and to certain Brazilian naval 
officers for their kindness in assisting one to 
procure information concerning aviation in their 
countries. 

Finally one would like a word with one’s friends 
the critics. One’s only complaint against them is 
that they were too kind to the last volume. It is 
one’s ambition to make “All the World’s Aircraft” 
an absolute necessity to anybody who has to do 
with aircraft in any shape or form, and one would 
be grateful for any criticisms of this volume, and 
suggestions for improvements in future volumes 
which will make the book more valuable and 
therefore more necessary to the aeronautical world 
in general. 

Meantime one hopes that the professional critics 
will be moderately pleased with those review 
copies which they acquire without cost, and that 
the buyers of the book will feel that it gives them 
value for their money. One can at any rate assert 
truthfully, as a certain famous comedian remarked 
about motoring, that there is nothing like it. — 
QiG.G. 


In August 1914 many people, including Fred T. 
Jane, believed that airships were the most potent 
instruments of military flying. Few members of 
the opposing armies and navies expected 
aeroplanes to prove of any value except as 
unarmed aerial cavalry, able to observe the 
movements of men on the ground and ships over 
the horizon at sea. 

By November 1918, pilots in swift, heavily- 
armed fighters were shooting each other from the 
sky; reconnaissance aircraft photographed every 
move made by unhappy soldiers on and behind the 
combat areas; bombers rained high explosive and 
incendiary bombs on battlefield and town alike; the 
first dive bombers had entered service to 
demoralise further the infantry in their muddy 
trenches; torpedo-carrying aircraft had achieved 
their first modest successes against ships at sea; 
carrier-based fighters and bombers had, to a large 
extent, replaced the frail seaplanes of 1914; and 
long-range flying boats had helped to end the 
menace of German U-boats around Britain. 


Vast new industries had been created, to build a 
total of 55,093 aircraft in the UK alone during the 
war years. The Royal Air Force had 22,171 
aeroplanes in service and in store in October 1918. 
The French had 15,342 serviceable aircraft in 
August 1918; the Germans had about 20,000. The 
United States had managed to gear itself quickly 
to build some 15,000 aeroplanes in its 21 months of 
war, but not one warplane of US design was used 
operationally except for Curtiss flying boats, the 
first of which had been bought for the RNAS in 
1914. 

Even if one was fortunate enough to be offered a 
reasonably good original copy of the 1919 All the 
World’s Aircraft today, it would cost hundreds of 
pounds and would not contain entries on all the 
aircraft described in Jane’s Fighting Aircraft of 
World War I. This book represents, therefore, a 
uniquely fascinating addition to the library of 
anyone with an interest in the history and 
technology of flight. 


AIRCRAFT IN THE WAR. 


By Maor W. E. ре B. WHITTAKER, Late or тнк Kino’s REGIMENT AND С 


HE last piece in this serios waa written when the fato of the 
allies was in the balance. Through the dark daya in the 
spring of 1918 there seemed to be a possibility of final 
victory falling to the Central Powers. — At the best the end 

might be indecisive and all the blood and treasure wasted to no 
apparent good. 

A brief six months after the most critical period all was over 
save the talking and the reconstruction, The unity of the Central 
Powers, во powerful а factor in the continuance and course of the 
Li war, had dissolved, the Kaiser, powerless before the rising 

isloyalty of his people, had gone sadly into Holland and an 
armistico giving victory to the allies had been signed hy the res 
ponsible military authorities 


Isis not uncourmon in great wars of the past for the culminating 
effort on both sides to be greater in determination and vigour than 
any of the earlier stages of hostilities, Waterloo, which ended a 
quarter of a century. of conflict, surpassed in grandeur and 
all the battle: of the Revolutionary and Napoleonic eras, The 
hardest fighting in the American Civil War came at the end. The 
Russo-Japanose war drow to its close in a blaze of fury which 
almost rivalled M. Bloch’s worst prophecies as to the horrors of 
modern war. The throw of the dive for the lasttime is generally 
for the largest stakes and is directed by a desperation not unallied 
with tragedy. 


In those operations which brought the war succossfully to its close 
the Royal Air Force, the newest of the King's Services, took n 
primary part, While the Koyal Air Force units with the troops in 
the field carried out their duties with loyalty and efficiency, im 
pressing their personality on the enemy, the Independent Air Force 
was busily engaged destroying the moral of enemy civilians far 
behind the battle line by means of bombs distributed impartially by 
day or by night. At sea the enemy submarine campaign had ceased 
to be a serious menace to allied shipping almost entirely as a result 
of the neroplane, airship and kite-balloon patrol carried out by 
RAP. units attached to the Navy, In each theatre of war the 
Royal Air Force cau regard with pride its fighting records during 
the first and most vital period of its existence 


RECONNAISSANCE. 


In that work which one cannot help regarding as the most 
important duty which fell t RAF. during the war, the final 
year of hostilities saw no marked change. The principles of aerial 
Teconnaissance had been wel. defined in earlier days and experience 
had shown but little reason for any amendment. The methods and 
the means employed improved but that is all. The photographs 
taken were better and the number produced was greater. More 
ellicient wireless equipment was issued and the training апа 
knowledge of pilots and observers showed marked improvement 

The improved types of aeroplanes available for reconnaissance in 
the latter days of the war extended the area over which it was 
possible to carry out with a proper degree of security the work of 
strategical scouting. Before ths output and efficiency of aircraft 
had increased strategical reconnaissance was only possible under 
conditions of high risk and at great expense in casualties. It is one 
thing to fly a hundred miles behind the enemy lines on an aeroplane 
with all the appearance and many of the attributes of a Christmas 
tree and fitted with an engine on which but little reliance could be 
placed but there is greater joy and more profit in making the same 
Journey in machines possessing both speed and reliability and 
equipped in such a manner ав to make aerial fighting less one-sided 
in its results, 

‘Tactical recounaissance had improved greatly in the later stages of 
the war as a result of the increased knowledge of both pilots and 
observers in matters concerning military operations. There is a 
great art in reading correctly the movements of an enemy and before 
it can be attained those engaged in the work must have a close 
understanding of the principles of war and their concrete application 
Tt is rot possible to report everything seen—life and a flight are too 
short for that, but it is necessary to record everything that is of 
importance It is not always the obvious that is of value and many 
a pilot has wasted valuable time to report manœuvres which in the 
light of events could be read quite as easily from the ground and 
from behind the lines. 


The value of photography in tactical reconnaissance cannot be 
overestimated. By its aid a daily map can be prepared and changes 
in enemy dispositions can be recorded in detail and with accurac: 
It provides a check on visual observation and is invaluable in 
all artillery preparations. During the war aerial photography has 
grown from an experiment to an exact science. It provides a 
valuable menns of correcting maps in areas where imagination 
rather than exactitude has directed the delineation of the ground 
Some day when the official history of the war is produced it will be 

sible for the first time in fio to illustrate each stage of 
hostilities by actual photographs taken during the conflict. 


ARTILLERY OBSERVATION. 


When first it was decided to employ aircraft to "spot" for the 
guns, the gunner officer was a little sceptical as tothe value of 
aerial observation. Such ideas looked very well on paper, but would 
they work out equally well in practice? And he was not greatly 
encoura; by the first experiences of “ spotting " during the war. 
Inexperience coupled with the inefficiency of the aeroplanes in use, 
made the first observations a little erratic and disconnected. Wire! 
was not available and the then prevailing method of using Уёгу 
light signals was cumbrous and slow, To-day all has changed. 

ireless equipment is fitted in all "spotting" aircraft and is 
dependable and rapid in action. Observera understand their work 
and are in close liaison with the artillery at all times. No gunner 
to-day would dream of setting t0 work without the aid of aircraft 
when aircraft is available. 
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A Bristol Two-seater Fighter and Кесоппа! 


nce Machine in the air. 


А Patrol of Bristol Fighters Starting in Formation. 
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Part of a Squadron of Reconnaissance Machines in Formation. 


The introduction of the wireless telephone is another improvement 
which increases the speed and accuracy of “spotting.” It will be 
possible for artillery brigade, group or battery to communicate direct 
in open speech with the observers " spotting” for them. There is 
lesschance of error in the conveyance of messages and targets can 
be changed at will either from the ground or from the air without 
the delay consequent even in the use of the wireless telegraph. It 
must be osabari that in the case of the wireless telegraph it 
was not the custom to fit receiving apparatus in the machines, 
consequently replies or requests from the ground had of necessity to 


be sent visually, In any case speech is simpler to the ordinary man 
than is the Morse Code 


AERIAL FIGHTING. 


The production of aeroplanes definitely designed for aerial fighting 
proceeded with vigour up to the end of the war both in the British 
and the German armies. Others of the allies on both sides paid 
attention to this matter but the results were not striking, None 
compared favourably in all round fighting elficiency with those 
produced in Germany and England, In the air as on the land 


AIRCRAFT IN THEWAR 


т 


and sea the two great antagonists in the war developed their material 
Ї war on similar lines and with almost equal success. 

It isa matter of high interest to follow throughout the war the 
gress of aerial fighting from the days when contests were few and 
almost in every case accidental to the last phase when it had 

e an exact science and was a deliberate and vital part of war. 
s not space for any recapitulation of the stages of this 

s and it has been done in various manners before but it 

cannot be stated too often how important in modern warfare is the 

employment of a strong aerial fighting arm. Ву degrees the aeroplane 

ming the cyes of an army in the fullest sense of the phrase 
is restricted in its speed of action and in the area over which 
in operate. The tank and the armoured car also adversely affect 
the of of the mounted arm. Hence the aeroplane alone can 
carry out with efficiency and speed the work of scouting, The new 

principle is accepted and Шека reliance is Ал in the No. 23 Squadron R.F.C. (Spads; ready to start for the Somme Front on March 23rd, 1918. 


econnaissance work of the Royal Air Foree 


Should aerial reconnaissance fail from any cause there is nothing 
to replace it with adequacy and the army whose aerial arm has even 
temporarily been defeated is almost completely blinded. ‘he transition 
fr eat volume of intelligence to an entire lack of information is 

lysing in its effect. A force operating entirely in the dark 
be less liable to disaster—though victory would not be a 
common incident—than would a body of troops suddenly deprived 
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M ime failure їп the air was a drawback, an inconvenience 
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parative safety from aerial attack but it is manifestly 
bury an entire army and expect it still to spread terror 
th. “The obtaining 


upon the ear f security by measures of passive 
lefence is clearly limited less provocative of future trouble. The starving of a nation rouses without which life lacks its chief charm,  Aerodromes can be main- 
Hence other measures must be taken to prevent ground forces being the worst spirit of revenge, and sooner or later the world is again tained in reasonable security and in a degree of comfort which 


newhat impertment attentions of bathed in blood because the sword failed in its duty. cannot fail to react favourably in the efficiency of pilots and 


reduced to impotence by the ж 
hostile pilots. ‘There is always a solution to every problem. When Treuch warfare simplifies the duties of the aerial arm. There is observers. Aeroplanes worked under these conditions can be kept 
the steam engine was first adopted as a means of propulsion in ships little difficulty in conducting orderly operations over an extended in a constant state of fitness for service. To the aerial arm there 
there were those who foretold the entire destruction of somebody's fortified line.” Each change is recorded from day to day and all are distinct attractions in trench warfare 

navy because of the superior mobility inherent in steam-ships. And positions are registered. The daily work proceeds almost as a It is because of this simplification of the work of aircraft that we 
lestruction would certainly have fallen on any navy which cared t matter of routine There is little opportunity for the unexpected imagine future wars will not he immobile in nature and that siege 


irely on sail power when attacked by ships which owed their 
» manœuvre to Mr. Watt's curious interest in the eccentricities 
a tea kettle The answer in that c тая to adopt similar 
asures to those of the enemy. And it is invariably ко in war 
tank will be countered by the tank as the rifle was met by the 
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FUTURE DEVELOPMENTS. 
A defir i of strategy and tactics is growing imperceptibly F 
tume pidly approaching when it will be no longer possi | 
for the aerial arm of an army to carry out a series of sporadic raid | 
unrelated to each other in general principles. Every aircraft d 
units will be in accordance with the plan and the ultimate purpose і 
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warfare will become exceptional. The old days of open contest. will 
return and. generalship will once again hold the field. In a war of 
manceuvre the work of the aeroplane, as shown in Mesopotamia 
Palestine and Egypt, will be of the highest importance and will in 
the hands of an efficient general be a weapon of vast possibilities 
But with an increase in the importance of its duties, the aerial arm 
Will meet with far greater difficulties than have been common in the 
present war. The advanced squadrons must be highly mobile and 
the quantity of stores carried will of necessity be small. No lengthy 


A German Junker-Fokker *' Contour-Fighter" or ‘‘ Ground- 
Strafer" loading up with food and ammunition for 
conveyance to German troops in trenches which were 
cut off from other communication. 
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the culmination of strategical dispositions which are in successful 
progress. 
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The moral of the German people 
and successful bombardment and thi 
unfavourably on the fighting troops with result 
helped in the final collapse of the German 


Berlin would have een bombed befi 
not heen for hostilities end 
machines were comp and 
could have reached the enemy capital + 


of 1918 German 
e of success 


In the previous year and in the first few 
bombing squadrons had operated with a hi 
against tbe Allies’ back areas, attaching dumps, t 
army and corps’ headquarters with equal impartiality. 
at one time became serious and the damage done was seriously 
affecting tlie course of the war 


Night flying units were sent fror sland to join in the defence, 
the anti aircraft organisation overseas was improved and was 
equipped with unwonted liberality, and the advanced fighting 
squadrons made special preparations to carry the offensive into 
enemy territory. The new measures were successful and by the 
summer of 1918 enemy back-area bombing by night had dropped 
from intensity to a desultory series of rather aimless raids 
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IRCRAFT IN THE WAR 
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Bourlon Wood and the open country to the South of the Bapaume-Cambrai Road, showing the trench lines 


А Scene at an Aircraft Depot in France, 
Supply Parks nearer the Front Line. 


at which damaged aeroplanes were rebuilt and re-issued to the Mobile 


AIRCRAFT IN THEWAR 
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KITE BALLOONS. 


A high standard of efficiency in the employment of observation 
balloons on land had been attained at an earher stage in the war 
and few improvements save in detail equipment were made in the 
last year ofhostilities. The use of balloons was understood and 
their value appreciated ina proper degree. During the final retreat 
of the Germans on the Western Front many balloon companies 
achieved fame by the manner in which, undeterred hy the heavy 
risks, they carried their balloons so far forward that they were within 
reach of enemy rifle fire. The value of the work done during those 
last days cannot be over estimated and the balloon personnel have 
aided ably in the creation of tradition in the newest of the King's 
Services. There was at one time a feeling among pilots that the 
lloon sections were a suitable home for enervated warriors un- 
willing to face the greater risks of war. The casualty list has 
supplied an adequate answer and all who know will regard those 
who have chosen the balloon service as their path in war with the 
respect due to those who have fought bravely and well 


The use of observation balloons as a partof the balloon apron 
system is dealt with later in this paper. 

The enemy have not neglected balloons int ieme of war 
In fact at one time they made use of an infinite ter number of 
observation balloons than did the allies. The duties in both cases 
were similar. primarily in artillery observations, secondarily in 
watching and reporting on movements of their own infantry. These 
balloons were well protected by anti-aircraft guns both small and 
large, and the work of destroying them was not simple 


ANTI-AIRCRAFT DEFENCE: OME AND ABROAD. 
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airship were largely discounted 
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and in 1916 the Wa 


took over responsibility for what was m truth a military 


Squadrons of night fying aeroplanes were at once organised 
rable pointa were protected in some degree by guns and 
к the autumn of that year success was achieved 


aeroplanes and the airship menace 
The credit of the orgar n which they 
г conditious of difficulty, yet supplied 
due to General eadquarte 
general and in particular to the Anti-Aircraft 


заг{етв 
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The Italian Avorio-Prassone Kite-Balloon, the most efficient kite-balloon of the war. Introduced into the British 
Services for Balloon-Apron Work. 


Another scene at an Aircraft Depot in France, showing Reconnaissance Machines in process of reconstruction. 


lt is known that enemy aircraft were damaged by these aprons 
and it is possible that one machine was destroyed through collision 
with a cable though the final blow was dealt by a defending 
aeroplane. ‘The aprons covered but а sinall area in а vast sky and 
it would be absurd to expect any high rate of positive destruction 
Moral effect is in itself a vital asset in war and that the enemy 
brave though he undoubtedly was, had no pleasure in encountering 


aprons isa sufficient gain to the defences 


Incidentally the existence of balloon aprons in a thickly populated 
area for over eighteen months without the publie. knowing either 
their form or uses is proof of the standard of seoreey which can be 


Maintained when necessary in Hia Majesty's Forces 


Other nations adopted or had adopted systems of balloon screens 
which were no very close relations to those used in London, Venice 
түе ita historie beauty organised an aerial defence of 
high efficiency, a part of which was a screen. of small balloons in 


eager to pr 


single cables, These balloons were independent and were 


ends the contest. At one time it was thought that flying and fighting 
by night would be highly expensive in personnel and machines Yet 
in truth the casualties by night have been no greater than those by 
day. In home defence with many dozens of aeroplanes in the air 
during any night raid the total casualties in the five yeara of war can 
almost be counted on the fingers of the two hands. It was even rare 
for a machine to he damaged in landing even though emergency 
landings under conditions of great difficulty were by no means 
uncommon 


The searchlight, which though a thing of beauty to the public has 
attracted no great appreciation for its services, is the third essential 
part of anti-aircraft defences, Here, too, efficiency has greatly in- 
creased and the training has improved to such a degree that whereas 
at one time the illumination of every aeroplane from the ground was a 
matter of charming accident, to-day aircraft are located and passed 
from beam to beam with great frequency, Each succeeding year 
will raise the standard of success until it will be possible to locate 
and hold all "aircraft" passing over the illuminated areas 


At an Aircraft Depot in France, showing air mechanics endeavouring to 
start a reconstructed engine in a repaired aeroplane, 


connected by aprons, France had a somewhat similar system round 


various vulnerable points. behind the lines 


Germany, never far behind in the great game of war, 


protected in this manner many of the towns threatened by aerial attack 


but in these cases again the balloon apron was not put into use 

It is the fashion in sc 
apparently because eni 
fired. It is a new science vastly different from guunery in 


horizontal plane, Questions of height finding and range finding com 
plicate the issue in addition to a mass of technical troubles unsuitable 
for discussion in this paper. The four years of war liave brought the 
science from birth to a high stage of efficiency and the public would 
if surprise still exists in humanity, at the successes 


be surpri 
gained by anti-aircraft gunnery in the war 
The aeroplane is naturally the ma 


nstay of ai 


The Engineers looking out of the forward engine-room 
window of German five-engined “Giant” aeroplane. 


quarters to scoff at anti-aircraft gunners 
reraft аге not destroyed by each round 


y system of aerial 
defence. Italone can engage enemy aircraft in any part of the area 
defended and it alone can continue the fight until success or defeat 


But to no branch of the service is all tbe credit due. The secret of 
success in anti-aircraft defence is co-operation, The aeroplane, the 
gun, the heightfinder, the balloon apron, the searchlight and the 
sound locator have each their respective places in the scheme, but all 
are inter-dependent. Опе helps the other and it is the entire united 
effort which leads on to victory 

Future wars may begin by aerial attack. Commercial aircraft 
can be converted to war machines in a few hours and con 
sequently all an enemy country's aeroplanes are its potential 
fleet in War. A swift aerial blow well timed and well placed might 
cripple the attacked country before mobilisation was completed 
The centres of government in а conntry are no more immune from 
attack than is the smallest and most remote village 

Hence the importance of fixed anti-aircraft defences will increase 
in the future and it will probably be necessary to retain a strong 
force under war conditions 

Anti-aircraft defence in the field has to face very different con- 
ditions. The constant change in position of an army in open warfare 
or even in trench warfare make it necessary for anti-aircraft defences 
to be highly mobile. The maintenance of communications is а 
primary difficulty. Efficient communications are naturally of the 
first importance as an aerial attack may be made at any time and in 
any place. ‘The anti-aircraft guns in the forward area are subject to 
constant and often heavy shell fire. Thus frequent changes of 
position are necessary. ‘Communications also are destroyed with 
disconcerting regularity, As an instance of the strenuous nature of 
the life, in one Army alone in France the casualties during one year 
to the personnel manning the anti-aircraft guns in the forward area 
amounted just to 100 per cent. of their establishment. The route of 
the attackers can be altered at will, a freedom of movement which 
is rare in land warfare. Secondly, in a constantly moving number 
of units it is difficult to keep to the necessary standard of co-operation 
which must be assured if the defence is to he effective. In attacks 
on countries such as England or Germany there are certain definite 
objectives on which the attackers must concentrate if any real 
damage is to be inflicted. Towns, harbours, dockvards, munition 
areas and railway junctions each has its attraction to the invading 
pilot. He has no desire to waste effort by bombing sparsely in- 
habited areas. The defences have therefore the advantage of knowing 
what they have to defend, and they know morcover the probable 
lines of approach of enemy attack 

In the field the position is more difficult. The entire back area 
of an army is crowded with personnel, material and transport 
Conntless roads and railways feed the front line. There is little that 
is not of importance and the possibilities of doing damage are 
limitless Then to this the troops and guns in the line must he 
added and it will be sean that the attacking aircraft are rather in 
the advantage as to the power of inflicting injury on the attacked 


It is manifestly impossible to defend with equal strength the моіе 
of the area now occupied by an army in the field—at least until the 
relative strength of anti-aircraft defence to other arms be adjusted in 
the light of future experience in air war. It therefore falls to the 


The Bow of a German "Giant" Bombing Aeroplane, 
showing the two pilots, and the position. of the 
Commanding Officer behind them. 


Supreme Command in the Field so to lay out his defences is to 
protectdefinite zones over which defending aircraft will endeavour 


drive the enemy if the attack is by night or by da 


NAVAL AERONAUTICS. 


The aeroplane designed and produced for work over the sea la 


developed greatly during the past eighteen months until at the 
present time the seaplane and flying boat are not very far behind the 
land machine inefficiency. The flying boats of various sizes pr 


wn out at Felixstowe have be 


duced from designs dr » employed 


incessantly on patrols over the seas surrounding Great Britain with 


such success as greatly to reduce the risks to shipping fron 


submurine attack 


The Germans did not 
fiying boats but the seaplanes produced by the navy and certain firi 
which specialised in this work were very effective In the 
early part of 1918 the Bra 
somewhat curious ‹ 
very successful war against our shores aud less handy flying boats 
Day after day they with other classes of seaplanes crossed to th 
ill manner of aireraft wliel 


te much time to the development 


lenburg seaplane, a monoplane 


"sim, began to appear in quantities and waged 


British coast fighting and destroyi 
they were fortunate enough to encounter. They escorted torpedo 
carrying seaplanes whose efforts were directed entirely against 
shipping entering the Thames or the great ports on th 


East coast 


The Engine Arrangement of a five-engincd German 
“Giant” aeroplane. 


AIRCRAFTIN THEWAR 


The answer to the Brandenburg їуре of machine was presumably 
found in the use of land machines flying from the decks of ships of 
war. The higher power of manœuvre inherent in land machines, 
owing to the lack of floats and the head resistance resulting therefrom 
and to the necessarily heavier construction of machines destined 
to alight in the sea, gives them the mastery over the seaplane in 


It was also common practice for land machines to patrol long 
listances over the sea despite the high risks attendant on such 
ure. The machines employed were not always the most 
isfactory type and the patrolling squadrons have paid the price in 
alties of their silent and unadvertised work 


During the year the Navy added to its lists two specially designed 
seaplane carriers, the is" and the “Argus.” Originally 
built as fast cruisers with a long range armament they were adapted 
shortly after launch to their new work. The upper deck in either 
case was free from encumbranzes—iu the " Argus" entirely so and 
in the “ Furious” forward and aft the bridge and funnels. It was 
intended that aeroplanes should fly from the decks and after the 
flight alight again on the decks, the ship heading into the wind to 
simplify the task. In practice it would seem that most pilots pre- 

rred to alight in the sea alongside. The machine was then lifted 
on board and was re-fitted with wings and such other parts as were 
damaged by the sea water. Pilota are more expensive tha 
aeroplanes and the cost of new wings, tailplanes, etc., is but little in 
the general expenditure of a great war. 
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A Brandenburg Seaplane looping over the coast. Machines 
of this type for a time gave the Germans the Command 
of the Air over the North Sea. 


One of the London Balloon-Aprons, 


THE AIRSHIP. 


The airship improved steadily in so far as Germany is concerned 
until the armistice stopped all military effort. The principal use of 
the airship is undoubtedly for naval reconnaissance and for raiding 
by night. At one time the aeroplane provided a satisfactory answer 
to airship attack made under cc f darkness as the heights 
ittained by airships were not great 000 to 14,000 feet, Towards 
the end of hostilities the Zeppelin was capable of reaching a height 
of 20,000 feet and could cruise at that height for lengthy peri 
{ence the task of the defences both on the earth and in the air was 
greatly increased. It is conceivable that raiding under these con 
litions might have been profitable to the enemy. The attack now 
known as “The Silent Raid " was arrang: accordance with 
principle of Hight at extreme altitudes but it failed entirely as a 
result of the entirely unsuitable weather encountered wher 
height of 20,000 feet over England 


Anti-aircraft defence wou 
ew menace after the necessary modifications i 


ld be quite capable 


made. The chief drawhack in home defence during à war in which 
aircraft were undergoing their first trial, lay in the fact that the best 
machines were required in the field until construction caught up to 
the demand. 

The British while designing and constructing large rigid airships 
of the Zeppelin type were unable during the war to produce auy 
which would have been of use in operations, Time sets a limit on 
all things and war invariably ends when equipment and organisation 
is about to attain perfection. England made great use of the non- 
rigid airship which had been developed in this country to a stage 
not yet attained elsewhere. The small "Blimps" and the larger 
SS‘s and North Sea types each proved of high value iu sea warfare, 
though their value in land operations was negligible, No German 
Submarine Commander had much liking for the airships which 
dogged his path through European waters 


KITE BALLOONS AT SEA. 


The Kite balloon, at one time discredited because it was expected 
) carry out work for which it was not designed, found one of its 


H.M.S. Furious, Seaplane-Carrier, showing the long forward launching deck. 


————— ÁO 


principal uses in one branch of sea warfare. Towed behind a ship 
of war it flow as a protective eye over the movements of the great 
vonvoyy of ahips which brought food and men to Europe 

At one time the shipping losses = expecially in the Mediterranean 
which the gallant Ai POIT TAT Үр Hersing had made his 
huuting ground —rose to n dangerous figure and every plan to reduce 
them. filed or wax only of moderata moan, The kite balloon wax 
then employed and with almost startling auddeness tho losses 
Athe and сопусу after convoy passed from port to port 
wnseatlied. 

Taprovements in design made it possible for these balloons to be 
drawn through the air at high apeods without resultant instability 


ARMAMENT AND ARMOUR IN AIRCRAFT, 


istry 


wl in the Air M 
т ix it possible e 


Little detail is available to those not empl 
an to the manner in whieh armonr wax fitted, 
to find what grades or thickness ol кел were employe 


The aeroplane of the future, large, swift and easy of manwuvre, 
will, whon equipped for war, almost certainly be comparatively 
heavily armoured, Possibly, as in the case of the Navy, the newer 
theory will be that effective gan power and speed will more than 
contterbalance the risks attendant on light armouring, ‘The eon 
trary view that increased gun power should he met hy inereased 
armour protection may perlinps be held, hut one thinks this 
unlikely 


THE END, 


Little is known as to what can be done or w re ed. Tl 
time ік however. comparati distant wher ign of the є 
mercial aeroplane will be xo inlividaal in chara i 
little nse for warlike purposes, For years to come the 
mercial aeroplane will be a potential bomb dropper f 
wide range and a high ceiling. Even the fast sporting seror 
will not be without value. as »cont« or ax fighting aireraft. for 
nidventuro 

The future is hidden from our sight, but it is almost a platitidi 
way even of this date that aeronautics will bring abont a fundainent 
«ипие in the daily habits of our lives. We bave seen what atreraft 
enn do an а weapon of war while yet inan early stage of development 
Can any doubt that the future possibilities of weronauties in war at 


The most commen. form of armament in ritish aireraft. was a peace are во iminense as to be beyond all buman vision 


machine gun of the Lewis type, the design of whieh ія peculiarly 
nuitable for aerial work. — "hose guns were mounted in various 
овцом, some fixed righlly ulong the Гимеїацо їп Гео of the pilat 
emi firing between the propellor blades hy means of xpecial gearing 
ln this case the aeroplane itself was usod in aiming at enemy targets 
In the rear seat of twosseaterx and. in the bows of multiple engined 


im with us for a 
thout by the 
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H.M.8. Argus, a Beaplane-tarrier in which the funnels are led horizontally aft, thus giving a flush deck 


A British Flying Boat, of the F.2a. type made 
practicable by Lieut,-Col, John Porte, photographed 
rom another boat. 


machines und tlying-boats tlie Searff rotating mounting was used, the 
observer thus having a large are of firo, There waa in truth very 
little difference in thet mer of mounting guns in any of the great 
armies 


The French made extensive: nse of the Hotchkiss automatic gun 
which, while not entirely satisfactory’ in land warfare, did excellent 
work in the air, and they also used with some succes towards the 
the end of the war a “cannon” of 37 mm, hore, which fired тону 
the nirserew-boss of а geared-down V-type engine 


The German aerial arm wed in general. either the Spandau or 
Parabellum machine guns, which rexembled closely the Vickers and 
Lewis machine guns common in Allied armies. The larger German 
airoraft and contact patrol machines were fitted with a 9? mm, auto 
matic gun firing an explosive or incendiary shell six inches in lengtl 
Thesu shella were clipped into chargers holding twelve rounds, the 
Charger sliding into thy top of the breech, Ах in the caso of the 
Vickers дин it ix operated. by recoil action, This gun which: has 
shown its value during the closing operations of the war ix about PU 
in length, and weighs complete with mounting and. one charger 
wider 100 1x. 

There ix evidence that a larger gun is employed in giant aeroplines 
hut few details have been permitted to leak ont ax to its form and 
vapabilities. 


As the size and reliability of aircraft increases there ix little doubt 
that guns of considerably greater calibre will be fitted, The day in 
not far off when three inch and larger guns specially designed for the 
purpose will he monuted in aircraft and will be employed against other 
aircraft and against land defences. There is naturally no limit to 
the size of guns which it will be possible to carry at a future date 


As with ammment ao with armour. Tentative attempts were 
made in early machines to protect the pilot but the armour in such 
canes rarely consisted of more than a steel aoat-plate which did little 
more than retard the passage of the projectile without entirely 

| stopping ita progress save at extreme ranges ond in the case of 
1 glancing shot, Machines їп the beginning of the war were already 
| sufficiently laden with all manners of instruments and gear without 
| the additional weight even of a small steel plate. 
| 
| 


Later, ав the efficiency of aircraft increased, efforts were made by 
| thy Germans to put adequate armour on the aeroplanes set aside. for 
| contour fighting. Such armour was intended only to protect against 
| rifle and machine gun fire aud not in any way against antiaircraft 
guns. There аге no aeroplanes yet in existence capable of carrying 
armour of such thickness as woul! deflect or stop shells or large shell 
fragmenta. 


| 

i In the British Forces a certain umonnt of armour was placed round 
] the engineor engines in some machines, og it was held that the 
| sinallest fragment of à изе often sulliced to pnt an engine out of 
1 


A British Fighting Pilot changing a double Lewis drum on the top gun of an S.E.5a 
action and it was known that many pilots paid special attention t» 

| inflicting um on motors, The engine provides a bigger and not 

| lesa vulnerable target than does the aviator 


THE WORLD'S AEROPLANES. 


(Based on the 1919 Jane's АП the World's Aircraft, with 
additional material from the 1914, 1916, 1917 and 1918 editions) 


ARRANGED IN ALPHABETICAL ORDER OF NATIONALITY 


(WITH NOTES ON THE DEVELOPMENTS OF NAVAL AND 


MILITARY AERONAUTICS IN EACH NATION). 


Aerial Journals :— 


Boletin del Ae. C. Argentino, Avenida de Mayo, 646, Buenos Ayres. Monthly 


MILITARY AVIATION, 


The Argentine Government decided in 1912, in collaboration 
with the Acro Club, Argentino, to establish a military flying 
school and balloon school on a sound basis. 

First of all, the military school at Palomar was established 
and several pilots were trained, the ground at Villa Lugano 
being used for balloons. It was hoped to have at the end of 
1914 a perfectly organised military aviation service. 

The Military Aerodrome of El Palomar is equipped with 
half-a dozen Henry Farman 50 h.p. Gnóme biplanes, for primary 
training, and about a dozen Blériot and Morane-Saulnier type 
80 h.p. Gnóme monoplanes, for advanced training 

Most of these machines were built at the carpentry attached 
to the aerodrome, only the motors being imported from Europe 


‘The aerodrome is under the command of Commandante 
Alejandro C^ligado 

The carpentry and repair works are in charge of Sr. Edmundo 
Lucius 


Fifty-three aero-engines. were available on Jan Ist, 1918 in 
the Argentine 


BEST ARGENTINE FLIGHTS IN 1918. 

13th of April: Crossing of the Cordillera de Los Andes by 

Teriente Luis C. Candelaria, piloting a Morane-Saulnier Parasol 

of 80 H.P. from Zapala (R. Argentina) to Cunco (Rio de Chile) 
Distance, 200 km. Maximum height, 4000 metres 

3rd of Мау: Flight from El Palomar (Province of Santiag 

Salmson engine, 140 h.p 


del Este to Tucumán on a Vo 

Pilot Teniente Benjamin Matienzo ; passenger, Edmundo 

Lucius. Distance, Palomar to Tucuman and back, total 1400 

km. Total time, 12 hours Mean height, 900 metres. 
ARGENTINE FLYING SCHOOLS, 

El Palomar Escuola Militar de Aviadion. Director Tet 
Coronel Uriburu, aetualmente Temente Coronel ALEJANDRO 
OnLiGArO. 

San Fernando School Director-Founder, Aviador 
Mareel Paillete an Teodoro Fel 

Villa La Director-Founder, Aviador 
Pablo Castaibert 

Quilr Oval School Director Founder, Aviador 
Edmundo Marechal 

José C. Paz: Civili a School. Director-Founder, Aviador 
Lins A. Pard 

Longehamps > Civili) School Director-Founder, Aviador 

ARGENTINE MILITARY AVIATION, 
The following have passed. through the Military School 
First Course, begun Nov. 4, 1912 

Teniente de Navio Melchor Escola, Capitan Raúl F. Goubat 
Capitan Anibal Brihuegn, Teniente Pedro Zant, ‘Tr siente Baldo 
me Piedra, Teniente Saturno Perez Ferreyra, Teniente Carlos 


ARGENTINE AVIATION. 


Kramer, Teniente Leopoldo Casavega, Teniente Carlos 
rgento 1? Francisco Sanchez 

1° Alfredo Agneta (killed 18 of October, 1914, in 

an accident in a Nieuport 100 H.P.) 

Sub Teniente. Manuel Origone (killed 19 of January, 1913, in 
an accident on a Blériot 50 H.P. during a flight to Mar del 
Plata 
Second Course, begun in August, 1913 

Capitan Juan М. Pueta, Teniente 1^ Elisendo Pissano, 
"Temento 1° Edgardo Benavente, Teniente 1° Enrique Padilla, 
Teniente 1° José E. Campos, Teniente 1° Agustin Varona. 
Third Course, begun in June, 1914 


Gimenez 


Capitán Angel Zulonga, Teniente 1° Alberto Gonzales 
Albarracin, Teni 1° Antonio Parodi, Teniente 1° Atili 
Cataneo, Teniente 1° Mario Godo: Teniente 1° Julio Garcia 
Fernandez 

Sargento |^ Ramón Alderete, Sargento 1° Segundo Ge 


Cabo 1° Abraham Jalil (killed on 27th of Novernber 
Killed while practising on a Farman.) 
Fourth Course, begun in August of 1915 

"Teniente 1° (Oriental) Cesareo Berisso, Alferoz Estels 

Sub Teniente (Reserva) Martin Pico, Sub-Teniente (Reserva) 
Edmundo Lucius, Sub-'l'eniente (Reserva) Alfredo Sosa, Sul 
Teniente (Resorva) Enrique Molina, Sub-Teniente (Reser 
Enrique Torr 
Fifth Course, h 


in September of 1916 


Capitan. (Be Alarcón (killed on 23rd of January 

[ while flying for rtifieate on a Farman). Capitan 
vian) René Pnrejas, Teniente (Bolivian) Horacio Vasquez, 
Teniente (Peruvian) Enrique Ruiz (killed on 13th of March, at 
hile over the triangular Military Course in 

t 50 HI » HI), Temente (Peruvian) Guillerm 
Guardia Marina (Peruvian) I«mael Montoya, Guardia 

Marina (Peruvian) Robe Velazco, Teniente. 1° (Argentine) 
Jorge Manni, Tenionte José Mosasco, T ito Martin Salina 
Gomez, Teniente Luis Candelaria, Tenie ijamin Matienzo 
Teniente Valentin Campero, Temente oo T. Vadela Orito 
Teniente Victoriano i і Teniente Adolfo € 
Teniente Oton Mantovani, 7 Florencio D. Parra 

со 

errari, Sargento Pedro Mende argenti 


o Sianja, Sargento Li 1 rnandcz, Sargento José А 
Sargento Luis 1. Romero, Cabo 1? Juan С. Goggi 
€ 1° Pedro Oyarzabal, Sargento 1° Luis Barruffaldi 


zel ( 


Albornoz (killed оп 26th of December, 1917 
while training on & 50 h p. Blériot) 


Sargento 


ARGENTINE. 


Aerial Societies :— 
Aero Club Argentino, Avenida Alvear, 13 


5, Buenos Ayres. 


jy эми 


Officer Pilots of the Argentine Air Service. 


Argentine N.C.O, Pilots--Sargente 1° D. Ferrari, Sargente Pedro Oyargatal, Sargente I? J. Sabajhe, 
Sargente 1° Fernandez, Sargente Luis T. Romere, Sargente 1° L. Baruffaldi, Sargente 1° Pedro Mondez, 
Sargente 1° P, Seaya, Sargente Juan C. Coggl. 


AUSTRO-HUNGARIAN. 


The Empire of Austria-Hungary having been broken up into various ungoverned e 
The following matter brings the record of Austro-Hungarian aireraft up to the end 


*MILITARY AVIATION : GENERAL. 


Tn June, 1912, n central aeronautical committee was created, 
under the presidency of Prince Fürstenberg, to deal with the 
creation of a national aerial fleet, One of the objects was the 
perfection of the Austrian machines and factorics, 

i July, ede Мы р ona six Zeppelins, to be 
stationed res] ively at Vienna, Budapest, Innsbruck, Prag, 
Lemberg and Sarajewo. vui z 

In February, 1914, the military aviation corps was reorganised 
and formed into a battalion of four companies stationed at 
Vienna, Cracow, Sarajewo and Goerz, 

In March, 1914, a prize of 12,000 kroner was offered by the 
Minister of War as follows :—Armed two-seater, gun to have 
аго of fire 120 de, 30 degrees elevation and 60 degrees 
depression. Useful load 1764 lbs, (800 ks.) Minimum climb 
6,500 ft. (2,000 m.) in 45 minutos from times of starting, to 
wipe in кшен field. 

\ prize of 13,000 kroner for the machine with the hest speed 
variation. 

In June, 1914, the airship Korting (M 3) was wrecked by 
collision with an aeroplane, All were killed in both. Е 


ARMY SECTION. 
At end of July, 1914, there were — 
60 monoplanes.— Ktrich-Toube, Albatros, Lohner-Daimle. 
50 biplanes.—Lohner-Daimler and Albatros. 


The majority of the acroplanes used by the Austrians on 
active service have been of German make, or have been made 
by Austrian branches of the big German firms, and have fre- 
quently had German pilots, 


NAVAL SECTION. 


A large number of seaplanes were in use. Most of them are of 
German make, and others built by the Lohnor Aircraft Works 
of Vienna, сг by Austrian branches cf German firms. 

The Austrian naval pilots have done much consistently good 
flying, from the purely naval point of view. 


THE AUSTRO-HUNGARIAN AIRCRAFT INDUSTRY. 
(Bv л FOREIGN CORRESPONDENT.) 

"Phe German journal ** Motor” contained recently a report on 
the Austrian-Hungarian aircraft trade during the War, as 
rendered below, leaving an impression of the retardment of 
aeroplane developments in that country too from official 
Government efforts of pushing their own products, inferior to 
private results, and showing further that Austria differed in one 
respect from most other countries, and thus in being not held 
up in output for lack of aero-engines, but rather from the 
insufficient number of works turning out planes. 

When war started, Austr: Hungary was the least prepared 
aeronautically of all the hiz powers, lacking financial support 
going no further than for з few Etrich “Taube” monoplancs 
ant Lohner “ Arrow '* bipla ies of national manufacture, besides 


AGO. 


(Austrian Branch of German Firm.) 


THE AGO SEA PURSUIT BIPLANE. 


Tn its general lines this machine does not differ much from 
all the flying boats of the Ayo type. It does offer. however, 
features that are original and worthy of mention. Most 
striking is the structure of the wing cell in which no wires 
are employed. 

‘The wing cell may be considered as consisting of two cross- 
networks, each made up of a front spar and a rear spar and 
of adjacent struts in inclined planes connecting the spars, all 
converging toward the centre of the “star” located midway 
between upper and lower wings. The struts are of polished 
steel tubing with a fairing of laminated wood less than one 
mm. thick, providing a good streamlining effect. 


General Dimensions. 


Span : Upper Plane, 8.00 m. 

Span : Lower Plane, 7.38 m. 
Chord : Both Planes, 1.50 m. 

Gap Between Planes : 1.65 m. 
Length Overall : 7.62 m. 

Length of Hull : 6.50 т. 
Maximum Width of Hull : 1.00 m. 
Motor : Warschalowski, 218 h.p. 
Propeller : Diameter, 2.72 т. 


Control cables to the ailerons pass close to the struts of the 
turret and lead to the upper plane. Each aileron is about 
140 m. long and 0.40 m. wide. 


The constructional design of the hull, the great care with 
which the ех] parts have been shaped, the complete 
covering of cables and control wires, and the streamlined 
shape of the hull, all show a desire to cut down head resistances 
as much as possible. Similar care is shown in all details of 
construction to reduce to a minimum the weight of the machine 
thout detriment to its strength. 


‘The hull is 6} m. long; width at the step, 0.95 m. ; maximum 
width, 1 m. ; distance from bow to step, 3.45 m.; height of 
ер, 0.16 m. The shape of the body with the necessary 
Pat the bow and because of a careful laying of the side 
approaches very much the shape of a 
' good streamline form. 

‚аге spaced 5 m. apart. They аге of stream- 
flat sides, attached to the planes by means 
trut and two rear struts, with cross wire 


a few German-made aeroplanes. Only the Lohner Body Works 
and the Albatros and Aviatik branches built aireraft in quantity, 
and not till during the War the Ufeg (Ungarische Flugzeugwerke 
A. G.) in Aseod and the Lloyd Works in Hungary were formed, 
the former building Lohner biplanes under heense, the latter 
the D.F.W. type. 

So the army authorities required German support highly, a 
large number of Albatros, Rumpler (RuC1), D.F.W. (Mara) and 
Aviatik biplanes being supplied, while the home-produced aero 
motors, Austro- Daimler and Hiero (by the Ersler, Warschalowski 
Co.) proved efficient. 

The C.O. of the airship department, Colonel Uzelac, had few 
officer pilots, engaged some German civil aviators, as Kri 
(Bill) and conserrpted some in the service of German firms, 1 
the Fokker pilot Franz Kuntner and the L,V.G. one, Al 
Stiplocheck. 

The Russian opponent air service was, however, not too 
effective for a start, and so the home industry, which proved a 
necessity, found time to develop. The Lloyd works brought 
out. types of their own, and the Albatros establishment went 
especially ahead, managed hy the former chief engineer, Gabriel, 
of the Johannisthal plant, thanks to good workmanship. 

Large contracts were executed tco by Fokker, and thus twelve 
flight companies had been established when Italy entered the 
War. The fighting troops were separated from the home, being 
centralized as a “ Flight Arsenal ” under the command of Major 
Lodl. 

The Aspern aerodrome, by Vienna, was the chief acceptance 
pont further ones being erected later at Vienna Neustadt and 

udapest 

‘To introduce new types, the Brandenburg biplane was ordered, 
Commerce Councellor Camillo Castiglione forming a combine of 
the Hansa, Brandenburg, Vienna Albatros and Ufag companies, 
being all turned to the production of Brandenburg aircraft. 

The large Skoda works (known for their 305 mm. howitzers) 
financed the *' Oeffag" works in Vienna Neustadt (Oesterreichische 
Flugzeugfabrik A. G.) which produced a type of their own, ns 
did now the Lloyd works, theirs being also manufactured by 
Dr. Guttmann’s W.F.K. works (Wiener Karosserie Fabrik) 
changing from body to aeroplane work 

All before-mentioned types did well on active service, which 
cannot, however, be said of the aircraft designed by Professor 
Knoller, which was pushed by the Government Factory, and 
which the Aviatik, Lohner, W.F.K. and Thone & Fiala (a former 
engineering works), were forced to build against their will. The 
result was that large sums were expended and several good 
pilots killed in test flights before the Knoller aeroplanes were 
sent unflown to eternal sleep in the «tores. 

So far, all aeroplanes had been two-seaters, with the exception 
of a few Fokkers. The Ufag made twin-engined nircraft to 
Brandenburg pattern and proved a failure, as did a р 
craft to the design of Professor Dr. Richard von Mic 
which much was expected, and only cost lots of money. 


iant air- 


s, of 


sections, there is now no Air Service or Aircraft Industry to be described. 


of the War. 


But the period of aerial engagements came, and the Branden- 
burg K. D. single-seater proved to some extent а success, but 
was superseded by the DI/J, borrowed from the German Albatros 
Company, and built in hundreds for active service by the Oeffag 

Next the Hungarian General Engine Works “Mag” (АП- 
gemeine Maschinen Fabrik), in Budapest, acquired the licence 
for building Fokkera, and not till 1917 did a pure Austrian 
product put up a good performance, this being the biplane 
scout of Engineer Berg, at the Vienna Aviatik works, of a speed 
of 190-200 kilometres per hour and climbing to 3,000 feet in 
21 minutes, with в 185 h.p. Daimler motor. So the “ Berger 
commeneed, the type being ordered from almost every Austrian 
and Hungarian aircraft works. 

A good single-seater was turned out, too, by the Phónix works, 
being the new manufacturing establishment of the Austrian 
Albatros Company, remaining a plant for turnipg out experi 
mental craft. 

During the last part of the War, big aeroplane orders were 
again given to Germany, more than 100 twin-engined Gothas 
(GIV) being ordered from the L.V.G. firm, and some experimental 
aeroplanes from Rumpler, Pfalz and Fokker. 

The Oeffag acquired the rights for the twin-engined Friedrich- 
shafen, but Austria broke down so quickly that only some 
Gothas saw active service 

The War did not help the Austro-Hungarian aircraft works 
to a strong financial position, as neither of the active C. O. of 
the “Flight Arsenal,” Major von Petroczu, nor his successor, 
Colonel von Prochaska, succeeded in speeding office matters. 
Thus the works had to wait for months, or even years, to have 
their accounts paid, the lack of raw materials was in a hopeless 
position, the lack of skilled workmen felt still more hardly, and 
private activities were hampered by petty official inspection. 

When the War ended, the Government refused to take over 
half-finished products, or materials only employable in aeroplane 
construction, in spite of all agreements. The Austrian does not 
pay any accounts later than August, the works having thus 
perforce to reduce their staffs, Phonix, for instance, from 1.700 
to 100 workmen, while the Hungarian Government continued to 
pay, but then did not allow any dismissals, the result being only 
that the men did no work for high wages. 


Finally, the Government ^ Аегагїс”” aircraft works should be 


referred to, a giant plant, formed іп FisJuuaend under military 
control, two more in Aspern and Szeged 


Later, so-called “flight parks” in Vienna Neustadt and 
Graz-Thalerhof, showing an output of Lohner and Brandenburg 
biplanes that would have ruined any private enterprize. Thes 
establishments were to supply cheap school machines for the 
training, being exclusively carried out military in 22 7 Ersatz 
reserve companies, but in fact hampered. thi 
being unable to cope with the breakages. 
produced aeroplanes could have been mad 
Government atreraft. 


school service, 
and three private 
at the eost of one 


AUSTRIAN AGO TYDE 


210 НР 


SEA PURSUIT BIPLANE 


‘The empennage is 2.38 m. in span, sustained in front by a 
vedal fin of very thin laminated wood, by two stays and 
two wire cables. 

Control wires of the rudder and elevators run through the 
fin. The rudder is 1.40 m. high by 0.80 m. wide. 

The data given out concerning the motor is as follows :— 


^ Motor: Hiero Flugmotor, Osterr; Ind. Werke Warschalow- 
ski, Eissler and Co. A-G. 6 cylinde: type, HN1096. It 
develops 218 h.p. at 1,400 rp.m. Weight, 314 kilos. It is 
equip] with Bosch magnetos and small starting magnetos. 
Propeller: 200 h.p. Hiero 6 cylinder; diameter, 2.72 m. ; 
pitch, 2.25-2.40.” 


AUSTRIAN AEROPLANES 


3. VI. А. Allgemeine Maschinen Aktien Gesellschaft Aircraft 
department in Budapest, Vaezi-ut 141/43. 


ETRICH Pioneer aviator, Igo Etrich, designed a bird-like 
monoplane as the Taube (Dove), which first flew in 1910. 
Evolved into a two-seater for military use by 1912, it became 
widely used by the Austro-Hungarian Air Service and by 
Germany, in the latter country built by most aircraft man- 
ufacturing companies (beginning with Rumpler). Much Ger- 
man construction took place after Igo Etrich waived German 
licence rights. Other Etrich aircraft followed but the company 
became part of Brandenburgische Flugzeugwerke in 1914. 


LOYD Aircraft Co., Ltd., Budapest 


Managed by tbe well-known military pilot Oberlieut. Bier, 
former director of Deutsche Flugzeug Werkein Liepzig, and 
building as branch “ D.F.W's " under license. 

The altitude record with three passengers stands to the 
credit of Oberlieut. Bier on a Lloyd biplane since the Vienna 
1914 Meeting 


OHNER, Jacob х Sons, Aircraft and Body Builders, 

Vienna. 

Creator of the tractor Arrow biplane, generally adopted by 
Germany, Since the Etrich Dove Manufacturing Company 
is defunct, the only producer of an original Austrian model 
and chief supplier of the Army with a pre-war yearly output 
of 100.150 machines. 

Piloted by Oberlieut Blaschke, the Lohner biplane won 
second place in the Berlin-Vienna race, 1911, and all later 
national competitions up to the Schicht circuit, 1914, as well 
as leading place in the various Vienna meetings. 

Features; One single cock-pit for pilot and passenger, th 
latter sitting behind; a special tube landing chassis and 
streamlined front body part and propeller cap, adopted too 
in the later Etrich “ Tauben." 

Numerous “flying boats” of the types shown herewith have 
been built by the Lohner firm during the war, and are said 
to have a very performance 


Lohner Arrow biplane, Type B, 1913 


THE LOHNER ТҮРЕ L FLYING BOAT—1915-18. 


Vhis is an enlarged machine of the Lohner type, retaining 
the swept back wings, which are typical of the Lohner 
roplanes 
There are six steel struts on either side and, two by two 


are connected in transverse planes with steel tubes of 40 mm 
outside diameter 


General Dimensions 
Span : Upper Plane, 16.20 m. 
Length : 10.25 m. 
Bomb Carrying Capacity : 440 kg. 
Weight Loaded ; 1,700 kg. 
Maximum Speed : 105 km.p.h. 
Motor : Austro-Daimler, 140-160 hp. 


In form the ailerons are trapezoidal 


A 1915-16 Lloyd Two-Seater Biplane. 


A Lohner Type L Flying Boat. 


ГҮ 


M.L.F.  Motorlufttabracug Gesellschaft, Vienna. Oldest 
Austrian aireraft works, havin uilt Etrich dove monoplanes 
and Lohner arrow biplanes, now manntacturing only the 
latter, 


O-ALBATROS,.  Ocsericichische-Ungarisehe Albatros 
Flugzeug Werke G.m;b.H., Vienna, XXI Stadlar 


Owned by the former Ober-engineer Gabriel of the Berlin 
Athatros firm. Remained during the war as an experimental 
plant, with the allied Phónix firm as the production plant 


O-AVIATIK. Oesterreichische.Ungurisehe Flugzeug 
fabrik Aviatik, G.m.b.H., Vienna 
Branch of the German firm. Towards the end of the war 
produced the famous Berg scout to the Oesterreichische Flug 
xeugfabrik, A.G., Wiener-Neustadt (known as the Осал 
Founded during the war and financed hy the Skoda Works 


OESTERREICHISCHE FLUGZEUG- 
FABRIK, А.С. Vici Neustadt 


Known as the Оса. Financed by the Skoda Works 


PHONIX AEROPLANE WORKS. 
Vienna XXI-Stadlau 


Formed during the war by the engineer Gabriel, formerly of 
the Berlin Albatros Company, who upon the outbreak of 
hostilities transferred his activities to his native country 
starting the Austrian Albatros works and now running the two 
concerns so that the Phönix firm undertakes the quantity 
production, while the O-Albatros carries out the experimental 


work 


A Brandenburg Two-Seater Biplane, built by the “ Oeflag’’ in 1916. 


An Austrian AvtATIK biplane, captured by the Italians. 


А Phönix D.III 1918 type Single-seater. A Phönix Two-seater is seen in the background. 


Reproduced from “La Guerra," the Italian official publicat 


AUSTRIAN AEROPLANES 


A Phonix Two-seater C.1 reconnaissance biplane of 1917-18. (230 h.p. Hiero Engine.) The "Star-Strutter" Brandenburg D.I Scout of 1916-17, built by the Phónix Works. 


THONE & FIALA. Aircraft Engineers, Vienna 


| UNGARISCHE FLUGZEUGWERKE, A.G. 
Budapest. Albertfalva. (Known as the Ufag) Formed 
| during the war by Baron von Skoda, the owner of the Skoda 
Gun Works, in connection with Hungarian Banks, with & 


capital of 600,000 kroner. 
| Built Lohners under license. 


UNGARISCHE MASCHINENFABRIK 
GESELLSCHAFT. Hungarian General Engine 


Works, Budapest-Mátyásfóld 


Manufacturing Fokker aircraft and aero engines. Capital 
raised from 3-5 million kroner. 


W.F.K. (Wiener Karroserie Fabrik.) Vienna Body and 
A lane Works of Dr. W. Gutmann. 
cencees of Lloyd aeroplanes as sub-contractors. 


A. WEISER & SON, Ltd., Vienna XIX 


Manufacturers of Aviatik aircraft as sub-contractors. 


General Arrangement Drawings of the 1918 Phonix C.I reconnaissance Biplane 


Flying Grounds :—(All were in 
Army, lut are now reinstated as 


pos Gerrnan 


Bere 


Brasschaet (Military 


n—8t. Agathe 


Camp de Casteau 
Etterbeek, near Brussels 

Kiewit 

St. Job (formerly private property of Baron de Cater 


Tenplaux (Military 


MILITARY AEROPLANES. 


At the outbreak of war, the military air force sisted 
twenty-four 80 h.p. Gnóme H. Farman, also variou 
machines. 


The military school was at Brasschaet, near Antwerp 
The course was as follows 


1 Theoretical Course.—Lectures on meteorob 


of seroplanes, aviation motors, ete 


2.—Practical.—This, in addition to flight, consists of 
mounting and replacing parts of aeroplanes and 
all general repairs, erecting hangars and serial photography 


al mot 


The school possessed nine har 


Bessonneau type, t 


ra, of which three were 


three metal 


ее wooden, anc 


For 1913, the sum of €20,000 was expended for purchase 
aeroplanes and the establishment of aerial squadrons at Antw 
and Brasschnet 


These were organised into six squadrons of four units each 
The full complement of each squadron 
to twenty mechanics, ete., а 


eight aviators, fifteer 


six citizen soldiers 


A small but fairly efficient force had been cre 
almost extinguished. Later on new Belgian 
in France and England, and were equipped with Fre 
largely Moranes, Voisins. Farmans. British machi 
B.Es., R-Es., and Sopwiths have also been supp! 
Belgian Army. On various occasions 
adjunct to the Allies’ forces operatin, 


ted Its 
v traine 


h machines 
such as 
ied to tk 
ey have proved a useful 
Flanders 


AEROPLANE FACTORIES. 


Destroyed or adopted by the Germans 


BOLIVIAN. 


MILITARY AVIATION 


A start in this direction was made in 1917, wher s E 
and Renato Parejas, a. Lieut. Hora Vasquez 
t to E! Palomar (Buenos Ayres) for training as а 


The first-named officer unfortur lost ! on Jer rd 
1917, while training, but the tw т» idadted 
An aero-engine was imported during 1917 fr Arg 


ipparently for the purpose instructio: 


CENTRAL 
AMERICAN, ETC. 


General Note.— Nicaragu and 8. Domingo ha 


ed one or two aero es for lita 
but nothing appears to have been dor th t 
Gautamela had one aeroplane г 
nted military ng 


Cuba had one, flown by Paris 


Two Belgian aviators with a Maurice Farman biplane, equipped for fighting and photography. The camera may be seen on the ground. 


CHILEAN. 


Aerial Societies :— 
Aero Club de Chile, Santiago de Chile. 


Aerial Journals :— 
Ашо y Aero. Santiago de Chile. (Monthly 


MILITARY AVIATION. 


Three engines were imported during 1917 from the Argentine for 


the construction of trai 


MILITARY AEROPLANES. 


nsisted of 18 machines when last co 


The avail: 
tions were rec 
8 Bleriots, 4 Breq 


ica- 


ets, 1 Voisin, 4 Sanchez-Besa, 1 Deperdussin 


Aerodrome: 


(Four sheds and some portable ha: 


Lo Espej 


Flying Grounds :— 
Lo Espejo, (Military Aerodrome.) 


AVIATORS. 


Military Flying Corps. 


Concha, General, Inspector- Leon, Ist Lt. A. G., Adjut 
Gen. of Aeronautics, Larrain, C., Quartermaster. 
Donoso, Dr. В. U., Surg Prado, Copt. M. V., Commant 


Military Pilots. 


Ampuero, Sergt. A. Page, Sergt. L. О. 


Bello, Lt. Perez, Ist Lt. E. 
Cabezas, M. Rojas, Sergt. F. 
Cazarino, Lt. Torres, 2nd Lt. J. 
Conberas, Lt Verscheure, Sergt 
‘onzalez, Sergt. F. Valenzuela, Ist Lt. G 
Menadier. Urgua, Ist Lt А. 
Private. Killed. 


Cadezas, M. 
Donoso, Р. І. 1914 


Figuroa. Mery, Lieut. 


Mote—No fresh information has been obtainable during 19 
beyond the fact that in 1917 six Bristol monoplanes with Le Rhône 
engines of 110 b.p. were sent to Brazil by the British Government in 
part payment for two battleships building for Chile in British yards at 
the ovthreak of war and taken over by the British Navy. On one of 
these a Chilean officer flew over the Andes to Argentina 


CHINESE; 


FIRST AVIATORS. 


Gunn, T. (Instructor) Tsai Tao, Prince Wee Gee. 
Lym, A. (Instructor) Tsing, Col Yoa, Lt. 
Y. L. Poa, Lt 


MILITARY AVIATION. 


March, 1913, orders were placed for « 
or six 50 h.p., and a decision ar 
acquire & large force А home-made 
Nanuan, in 1913. 


In Janua 
to the Chinese Army, 


In the “ White Wolf” operations, 1914, four of the Caudrons 


were ernployed, and found very effective in locating the enemy 
No casualties to the machines occurred 


AERODROME. 

The military school (Caudron) is at Nanyuen, Peking 

The instructor is Mr Zee Yee Lee who b t 
fly at the School on Salisbury Plain 


The Officer Con ling is Sao K. Y, Cher 


80 h.p- Caudrons, 
at gradually to 
was built at 


, 1914, Art Lym was appointed flying instructor 


Two snapshots at a Chinese Aerodrome near Peking. 


Aerial Societies : 


Aero Club Brazileiro, 31, Rua do 
Founded 1911 


Theatr Rio 


Aerial Journals : 


ophilo (Orgas Official do Aero Club 
cao Nacional Avenida Rio Branco, 110 
(Subscription " 
Мом 


5 milreis per annur 


Flying Grounds > 


Пћа dos Euxadas, Нау of Cuanabars, Rio. (Naval Air Stat 
and Flying School) 

Aerodromo dos Affonssos, Rio de Janeir Flying Ground 
School of the Aero Club. 


Aeroplane Factories : 


Newspapers state that the nt 1 er 
pourparlé Italian g or F 
and the shopwork of the Euxados, i 

fitting for to produce aen 
Alrserew Factories : 
Int ional Fabrica de Helies, 139-145, Rua Invalid 


Rio de Janein 


Nine naval aviat 
xadas, we > sent 


е of advanced training 


at 


for war active 
А number of 
experience. 


tat yale 


aval officers also went to Italy for war 


MILITARY AVIATION. 


This 
for th 
conter 
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state organiss 
pre to 


hasten 
d publie s 


hig French comm 
the aviation for th 


BRAZILIAN AVIATORS. 


The following are the names of the Brazilian aviators (end of 
1918 
Civil :--Santos Dum Ed Chaves F Cicer 


Marques. 


MILITARY AERONAUTICS. 

Tmr British Flying Services have grown out of what was 
originally The Balloon Company, Royal Engineers, therefore 
it is necessary to deal with Military Aviation first, despite the 
correct precedence of the older Services. The Balloon 
Company was first commanded by Colonel Templer, R.E., 
then by Colonel Trollope, R.E., and, when flying first began, by 
Colonel Capper, R.E. (now Major-General). 

In 1908, Colonel Capper did his best to encourage the pro- 
duction of an aeroplane by the late Samuel Franklin Cody, 
then employed at the Balloon Factory, R.E., at South Farn- 
borough, Hants, on the production of War Kites. Colonel 
Capper and Mr. Cody had previously produced an airship. 

Mr. Cody's seroplane began to fly in 1909, and in the same 
year а Wright biplane was also acquired by the Army from 
the late the Hon. Charles Rolls. Mr. Cody then left the Balloon 
Factory to experiment by himself, during 1910, on Laffan's 
Plain, Aldershot. Mr. Mervyn O'Gorman was appointed chief 
of the Balloon Factory. 

On March Ist, 1911, The Air Battalion, R.E., was formed, to 
operate five aeroplanes and one or two small experimental 
airships. 

No. 1 Aeroplane Section of The Air Battalion was formed 
later, with Captain J. D. B. Fulton, R.F.A., in command, the 
Airship and Balloon Company being under the command of 
Major Sir Alexander Bannerman, Bart, R.E. The Aeroplane 
Section was stationed at Lark Hill, on Salisbury Plain, officers 
апа men living in the Artillery Camp at Bulford. Various 
French aeroplanes were purchased, including Farmzne, Bleriots, 
and Nieuports, but no encouragement was given to British 
enterprise. 

In the same year, the Army Aircraft Factory was formed, on 
what had been the Balloon Factory, R.E., and Mr. Mervyn 
O'Gorman remained in charge. The chief control of Army 
aircraft of all kinds was in the hands of Brigadier-General 
David Henderson, D.S.O., then Director of Military Training 
at the War Office. 


THE FORMATION OF THE R.F.C. 


During 1912, various developments took place. The Royal 
Flying Corps was formed from the old Air Battalion, and 
General Henderson became Director-General of Military Aero- 
nautics. The Aircraft Factory was exalted into The Royal 
Aircraft Factory, ostensibly as an experimental workshop, 
though its subsequent growth before the war was so great as to 
give rise to the belief that it was intended to build all the 
Army's aeroplanes tbere, a belief increased by the fact that 
Hardly any British aeroplanes of designs other than those 

roduced Le the R.A.F. were purchased, though a number of 

rench machines were bought. Up to tbe outbreak of war, all 
engines on British Army seroplanes were of French make, 
exe for one or two Austrian engines but from 1912 onwards, 
the R.A.F. was endeavouring to produce an aero-engine of its 
own design. 


BRAZILIAN. 
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INSTRUCTORS AND PUPILS AT THE BRAZILIAN CHIEF FLYING SCHOOL AT ENXADAS. 
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In the aut of 1912 
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a Military Aer n 
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THE R.F.C. in 1918. 


A group of Flying Officers of the R.F.C. on active service. 


Official Photograph 
It is stated officially that each of the 


pilots and observers in this group has brought down at least three German machines. The inereasing altitude at which 
fighting now takes place is indicated by the pseudo-Aretic costumes worn by the crews of fighting machines. 


BRITISH AEROPLANES 


——————-— 


majority of Army pupils, and ultimately became entirely 
Mihtary 

By the beginning of 1913, the R.F.C. possessed thirteen 
aeroplanes in flying order—as proved by Mr. Joynson-Hicks, 
M.P., in the House of Commons early that year. At Army 
Mancuvres, in the Autumn of that year, something like fifty 
aeroplanes were got together, including half-a-dozen Naval 
machines attached to the ^ White" Army. During this year, 
the Aeronautical Inspection Department was formed, under 
Major Fulton, C.B., and became one of the best organised 
departments in the King's Services. Major Fulton (by then 
Lieut.-Col) died in 1916, and his death was the most severe 
blow the R.F.C. has suffered by the death of any one officer 

THE ESTABLISHMENT. 

In 1913, it was laid down that the establishment of the R.F.C. 
was to consist of seven squadrons of aeroplanes of 12 machines 
each, with 12 pilots, and a reserve of 12 machines and 12 pilots 
for each squadron. This figure was never reached up to the 
outbreak of war. Headquarters were built at Farnborough 

At the beginning of 1914, No. 1. Squadron, R.F.C., was 
stationed at Farnborough, No. 2 Squadron at Montrose, No. 3 
and No. 4 Squadrons at Netheravon, on Salisbury Plain, but 
all squadrons were still below the establishment laid down 

In June of 1914, a concentration camp of these four 
squadrons, with the nucleus of a fifth squadron, then in process 
of formation at Farnborough, was formed at Netheravon. Repre 
sentatives of all foreign powers, including Germany and 
Austria, visited the camp. The maximum number of aeroplanes 
capable of taking the air on one day did not exceed thirty, 
which may be taken as representing the effective strength of 
the R.F.C. at tne outbreak of war. 

WAR. 

When war broke out, four squadrons of the R.F.C. were raised 
almost to establishment—but without the 10095 reserve—by 
calling up civilan pilots who had previously joined the Corps 
as Special Reserve officers, and by taking over the best 
machines from the Central Flying School. Brigadier-General 
Henderson took command in the field. Major Trenchard left 
the C.F.S. and took command of R.F.C. Headquarters at Farn 
borough, and Major Brancker acted as Assistant Director at the 
War Office. A fifth squadron came into being soon after the 
outbreak of war 

The increase of the personnel of the R.F.C. was begun and 
continued with energy, and enormous expansions took place. 
Aeroplanes, chiefly to designs produced by the R.A.F., were 
ordered in large quantities from firms which, at the outbreak of 
war, were on the verge of closing down, and all sorts of firms 
who had never made aeroplanes were induced to come into the 
Aircraft Industrv. Motor firms were turned on to make engines, 
also largely of R.A.F. designs 

Later on, General Henderson returned from the front, and 
Major Trenchard, promoted by successive steps to Major 
General the end of 1917. He has been on 
s from the Commander- 


commanded и 
thant 


ons tha in despatcl 
in-Chief in France for the excellent work done by the R.F.C., 
under his able leadership. 

In 1915, Major Brancker, after seeing ective service in 
France, was promoted to Brigadier-General, and in 1916 was 
appointed Director of Air Organisation. In April, 1917, he was 
further promoted to Deputy-Director General of Military Aero- 
nautics, and Lieut.-Col. L. E. O. Charlton, D.S.O., was appointed 
Director of Air Organisation, with temporary rank of Brigadier 
General 

At the end of 1915 and beginning of 1916, agitation was raised 
in Parliament and onton account of the superiority in speed and 
climb of the German machines over the British. This agitation 
was led by Lord Montagu, of Beaulieu, Mr. Pemberton-Billing, 
M.P., Mr. Joynson-Hicks, M.P., Captain Bennet-Goldney, M.P., 
and others. Ая a result, n Committee of Enquiry was appointed 
to investigate the affairs of the. R.F.C., and its report, published 
at Christmas, 1916, disclosed various defects, many of which 
en remedied. Another Committee visited the Royal 
ft Factory, at Farnborough, and advised drastic changes, 
which have been more or less effected 

General Henderson during 1916, had been promoted to 
Lieut.-General, and had been appointed a member of the Army 
Council administration of the Royal 


An enquiry into the 
Nnval Air Service was refused 

At the beginning of 1917, a fresh agitation arose for the better 
equipment of the R.F.C.. as the Germana had put a number cf 
a new type into the air towards the end of 
hich did considerable damage to the older types of 
acroplanes 
1915-1916-1917, the whole organisation of the R.F.C 
ered and expanded out of all recognition. The old five 
were vastly extended. Wings containing a number 
juadrons apiece and commanded by a Lieut.-Colonel wero 
formed. Wings were assembled into Groups, with a full Colonel 
in command. Gr again were formed into Brigades, each 
with a Brigadier-General in command. And Brigades were 

nto Divisions, each under a Major-General 

The tF.C. in France remained during 1917 under the 
command of Major-General Trenchard. Lieut.-General Sir 
David Henderson, K.C.B., remained Director General of Military 
Aeronautics, The Headquarters work of the R.F.C, grew to 
such an extent that De Keyser's Hotel, at Blackfriars, was taken 
amed Adastral House, and turned into a species of 
e on ite own account during 1916 
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During the early part of 1917, the Germans, as stated by Mr 
Ian MacPherson on March 13th, in the House of Commons, 
“ reinforced and rested during the winter, put up а serious 
opposition," but, thanks to the high moral of the R.F.C. under 
General Trenchard, the R.F.C. continued to do ita Army work 
As newer machines of superior types were produced, the Corps 


rogained its mastery in the air, and, despite heavy losses during 
the fighting at Easter, 1917, before Arras, by the end of the 
year had definitely established its complete superiority over the 
enemy. 

By April Ist, 1918, when the Royal Air Force came into being, 
the R.F.C. was incomparably the finest aerial fighting force in 
the world, and by common consent in the Corps the credit for 
its efficiency and moral was given to General Trenchard. 

In July of 1917, Brig.-Gen. Brancker was promoted to Major- 
General, while holding the post of Director-General of Military 
Aeronautics, and in September, Brevet Lieut.-Col. (temp. Brig.- 
Gen.) J. M. Salmond, D.S.O., was promoted to Major-General, 
on the expansion of the Home Training Brigade to the size of a 
Division. 

In October, Major-General Salmond was made Director- 
General of Military Aeronautics, Lieut.-General Sir David 
Henderson being ‘‘deputed to undertake special work "—the 
duty in question being the drawing up of the organisation of 
the new Royal Air Force. General Brancker was sent to 
Egypt. Brig.-General Charles Longeroft was promoted to 
temp. Major-General, Commanding Home Training Division, 
with Brig.Gen. Ludlow-Hewitt as Inspector of Training. 
General Salmond also became a member of the Army Council. 

In December, Brig.-General E. L. Ellington was gazetted 
Deputy-Director-General of Military Aeronautics 

In tho last few days of December, Major-General Trenchard, 
C.B., D.S.O., was promoted to K.C.B., and at about the same 
date he handed over the command of the R.F.C. in the Field to 
General Salmond, he himself coming back to England to tale over 
the office of Chief of the Air Staff in the newly formed Air Ministry. 

The R.F.C. continued in existence, daily increasing its 
superiority over the enemy, until March 3lst, when it ceased 
to exist, and became a part of the Royal Air Force, which came 
officially into being on April Ist 


ANTI-AIRCRAFT DEFENCES. 

During the latter part of 1917, great alterations were made 
in the organisation of the London Air Defence Area by 
Major-General Ashmore, C.M.G., M.V.O., R.A., formerly a 
Brig.-General, R.F.C. Proper gun and searchlight co-operation 
was established. Special “ destroyer" squadrons of the R.F.C. 
were stationed in suitable positions, and operated highly 
effectively against German raiders. The proof of the efficacy 
of the organisation was given on Whit Sunday, 1918, when a 
raiding squadron lost five machines, certainly observed, and 
probably others which fell in the sea. This proved to be the 
last German raid over this country. The efficacy of the London 
Air Defence Area seems to prove that a permanent Air Defence 
organisation for the whole of the British Isles, concentrated 
under a single command. is one of the military necessities of 
the future. + 


THE R.N.A.S. 


Naval flying began in 191], when three Naval officers and 
a lieutenant of the Royal Marine Light Infantry were per. 
mitted by their Lordships of the Admiralty to draw full pay 
while being taught to fly at the Royal Aero Club ground at 
Eastchurch, on three Short biplanes lent by Mr. Frank McClean, 
a member of the Club. Мг. G. B. Cockburn, another member 
of the Club, gave his services gratuitously as instructor for 
some six months, while teaching these officers to fly. 

When the Royal Flying Corps was formed in 1912, these 
officers, and some three or four others who had learned to fly at 
their own expense, were located at Eastchurch as the Naval 
Wing, R.F.C. An Air Department was formed at the Admiralty, 
under Captain Murray F. Sueter, R.N., who had already been 
concerned with airship work. (See Airship Section.) 

From this nucleus, the Naval Wing expanded. Coast defence 
and experimental stations were formed before the war at 
Calshot, Isle of Grain (Kent), Felixstowe, Yarmouth, and 
Dundee. Much development and experimentation with seaplanes 
was carried on 

Seaplanes took part in Naval Mancuvres of 1913, in the 
North Sea, and many excellent flights far out to sea were made. 


Officers of the Royal Naval Air Service as they were before the War. 


On July Ist, 1914, the Naval Wing, R.F.C., became by Royal 
Warrant the Royal Naval Air Service, and was dissociated 
from the Army entirely. Captain Sueter was promoted to 
Commodore. 

Prior to this, all the Army airships had been handed over 
to the Navy, and several military officers who had been 
concerned with the development of airships went over to the 
Navy with the ships, and were given rank in the R.N.A S. 
corresponding to their R.F.C. rank. 

At the Spithead Review in July, immediately before the 
war, the R.N.A.S. concentrated allits seaplanes at Calshot, 
about a dozen in all, and all its land-going aeroplanes at Gosport 
—about another dozen. 

After the outbreak of war, many new coast stations were 
formed and many aeroplanes and seaplanes were ordered. The 
personnel of the Service was expanded largely, and R.N.A.S. 
pilots operated all over the world. 

During 1917, the R.N.A.S. continued its amphibious duties. 
The activities of seaplanes, airships, and naval kite-balloons 
against submarines, became more and more developed, and by 
the end of the year were having very considerable effect. Sea- 
planes and airships definitely sank a number of submarines. 
Convoys of ships escorted by aircraft, and by other ships 
equipped with kite-balloons, were hardly ever, if at all, attacked 
by submarines, and it gradually became recognised that here 
was the real reply to the submarine menace. 

R.N.A.S. shore-going squadrons at Dunkerque carried on 
bombing and fighting expeditions against German forces in 
Flanders. Fighting squadrons operated with the R.F.C. in 
France. Bombing squadrons bombed German towns from 
aerodromes on the Eastern French frontier. Sea and land 
squadrons operated in the Eastern Mediterranean, in the Red 
Sea, and in Mesopotamia, in alliance with the R.F.C, During 
May, 1917, a Naval Handley Page biplane flew from London to 
an aerodrome in the Balkans, and thence, after re-fitting, 
bombed Constantinople with good effect on July 9th. 

When the new Air Board was formed at the beginning of 1917, 
Commodore Godfrey Paine, C.B., M.V.O,, R.N., was appointed 
Director of Air Services by the Admiralty, and was made а 
member of the Board of Admiralty with the title of Fifth Sea 
Lord. He remained in command of the R.N.A.S. till it too 
became merged in the Royal Air Force on April lat. 


KITE BALLOONS. 

Kite-balloons, a German invention, were introduced into the 
Royal Nava! Air Service by officers at Dunkirk, who had 
opportunities of watching the operation of the solitary kite- 
balloon possessed by the Belgian Army. Several K.B. Sections 
were formed, and proved so successful that the R.F.C. also 
adopted kite-balloons, and had a large number in operation 
by the end of 1916. Kite-balloons were also used largely by the 
Navy for spotting for Naval guns, the balloons being carried on 
ships specially fitted out for the purpose 

The uses of kite-balloons have been greatly increased during 
1917 and 1918. They were particularly useful in repelling 
submarine attacks, and it is stated as а fact that no convoy of 
merchant ships equipped with K.Bs. ever lost a ship, or was 
over attacked, whether escorted by destroyers or not 


THE AIR BOARD. 

The Air Board came into being on Jana 2, 1917, with Lord 
Cowdray, better known perhaps as Sir Weetman Pearson. as 
President, to control the supply of aircraft for both Services, 
and to co-ordinate the work of the Services. The Board was 
composed of Commodore Godfrey Paine, who was also made 
Fifth Lord of the Admiralty, representing the R.N.A. 
General Sir David Henderson, representing the R.F.C.: Mr. 
William Weir, as Controller of Aeronautical Supplies, торге 
senting the Ministry of Munitions; and Mr. Percy Martin, ах 
Controller of Aero-Engines, also representing the Ministry of 
Munitions, Major J. ©. Baird was appointed Parliamentary 
Under-Secretary. The technical departments of the R.N.A.S 
and R.F.C. were removed from the Admiralty and Adastral 


Photograph by F. №. Birkett 
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House respectively, and located at the Hotel Cecil, which was 
made the Air Board Office, and much of the administrative 
work of the Flying Services was als» transferred to the Hotel 
Cecil. 

Mr. William Weir was knighted on February lth, and one 
may safely say that seldom, if ever. has a knighthood been more 
fully deserved. As Controller of Aircraft Supplies, during 1017, 
he increased output to an extraordinary extent. To him and to 
Sir Hugh Trenchard may be ascribed the dominance in the air 
possessed by the R.F.C, in 1918 

On May 28rd, 1918. the formation of n Civil Aerial T ransport 
Committee, to study after-the war problems, was announced in 
the House of Commons. Lord Northeliffe was made Chairman ; 
Major Baird, Deputy Chairman ; and among the members were 
the Duke of Atholl, Lord Montagu, Lord Sydenham, Mr. Balfour 
Browne, Mr. Berriman, Mr. B. Cockburn, Mr. Holt Thomas 
Mr, Claude Johnson, Mr. Joynson Hicks, Mr. Lanchester 
Lieut.-Col O'Gorman, Maj.Gen. Ruck, Mr. Siddeley, Mr. 
Sopwith, Mr. H. G. Wells, Mr. H. White Smith, Mr. Dyson 
Wilson, Sir Laurence Guillemard, Col, Pringle, Lord Drogheda, 
Mr. Murray, Sir Thomas Mackenzie, Mr. W. P. 
Mr. Grindle, Capt. Vyvyan, and General Draneker. "The 
Sceretary was Mr. D. О. Malcolm 

Much was expected of the Committee, but little came of it 
Various sub committees were formed and met at various times. 
A voluminous report was issued late in 1918, which gave evid 
ence of much work, which appears to have been of some service 
to drawing up the Regulations for Civilian flying in 1919. 

The Air Board carried on its work very effectively till the 
end of 1917, when it was superceded by the Air Ministry. Before 
the end, however, йо chang vere made, Sir William 
Weir was mado Director-General of Aircraft Production, with 
all the Techn'cal Department under him. Mr. Henry Fowler. 
O.B.E. (later K.B.E.) was made Assistant D.G.A.P. — Lieut.-Col 
Alexander became Controller of the Supply Department, and 
Lieut.-Col. J. G. Weir, Controller of the Technical Department 

THE AIR FORCE BILL. 

The Air Force Bill was introduced in the House of Commons 
on November 8th, and passed its third reading on November 
13th. Tt passed its third reading in the House of Lords on 
November 27! 


Tth, and received the Royal Consent оп November 
28th, 1017. This Act established the Air Council and the Royal 
Air Force. 

THE AIR MINISTRY. 

The Air Council, under the Secretary of State for the Air 
Force, came into being hy an Order in Council of January 
1918. It was constituted as follows :— 

Lord Rothermere— Secretary of State and President of the 
Council. 

Major-Goneral Sir Hugh Trenchard, K.C.B., D 8.0 —Chief of 
the Air Staff. 

Rear-Admira! Mark Kerr, C.B., R.N.—Deputy Chief of the 
Air Staff. 

Commodore Godfrey Paine, C.B, М.У.О., R.N.—Master 
General of Personnel 

Major-General W, S 
Equipment. 

Sir William Weir— Director General of Aircraft Production in 
the Ministry of Munitions. 


Sir John Hunter, K.B.E.—Administrator of Works and 
Buildings 

Major J. С. Baird, C.M.G., D.S.O., M.P. — Parliamentary 
Under-Secretary of State. 

Lieut..General Sir David Henderson, K.C.B, 
Additional Member of Council and Vice-President. 

Mr. W. A. Robinson, C.B., C.R. 
the Council. 


Mr. H, W. MeAnally— Assistant-Secretary. 


Sir Henry Norman was appointed an Additional Member of 
the Air Council hy Lord Rothermere 


Brancker—Comptroller-General of 


р.8.0.-- 


—Permanent Secretary to 


Under this arrangement, the Air Council had no representative 
either on the Board of Admiralty or on the Army Council. 
However, an officer of the R.N.4. -, Wing-Capt. Е. R. Scarlett, 
D.S.O., was appointed Director of the Air Division at the 
Admiralty, presumably to act as a link between the Air Council 
and the Navy, No analogous appointment has been announced 
at the War Office, but an Army Council Instruction, issued in 
March, makes it clear that so far as the Army is concerned the 
Air Ministry has merely to supply men and machines, and that 
for all practical purposes, when once they are supplied, they 
then become part of the Army. 


On March 15th, it was notified in the London Gazette that 
the Air Force, to be created under the recent Act, was to be 
known as the Royal Air Force. The name roused considerable 
comment, as its initials were the same as those of the Royal 
Aircraft Factory—an institution which was not popular with the 
Services, At à later date, the name of this institution was 
changed to “The Royal Aircraft Establishment.” to prevent 
confusion. Mr. Sydney Smith, formerly Chief Inspector of 
Factories under the Home Office, was appointed Superintendent 
in March, in succession to Sir Henry Fowler, K.B.E., who had 
become Assistant D.G.A.P. 


Or Sunday, April 14th, it was made known publicly that 
Major-General Sir Hugh Trenchard had resigned his post as 
Chief of the Air Staff, and that Major-General F. H. Sykes, 
C.M.G., had been appointed in his stead. The announcement 
faised the biggest storm in Parliament, and out, ever known in 
connection with a purely Service appointment, for it was well 
known that the resignation of General Trenchard was caused 
by personal disagreement with the Air Minister. No objection 
was raised to General Sykes, who, though he had not been 
concerned with aviation for some two years, was recognised as 
one of the pioneers of Military Aeronautics, but the Services 
strongly resented the removal of General Trenchard, who was 
acknowledged to be the soul and inspiration of the R.F.C., and 
the organiser of victory in the air. 


As the result of these changes, Lieut.-General Sir David 
Henderson also resigned from the Air Council, giving as his 
reason that he felt himself unable to work with the new CAS. 


With the R.A.F. in the Field :—A R.A.F. Padre preaching to officers and men of the R.A.F. from the nacelle of a 


F.E.2b Night-bomber. 


It will be noted that the men still wore R.F.C. uniform. 


This custom still prevailed in 


many parts until the middle of 1919, when nearly all the men were demobilised. 


On April 23th, Lord Rothermere resigned his position as Air 
Minister. Sir William Weir was appointed Air Minister in his 
stead, and the appointment gave general satisfaction Sir 
Arthur Duckham, K.C.B., of the Ministry of Munitions, was 
appointed to supervise the production of aircraft, in place of 
Sir William Weir, who, after being made Air Minister, was justly 
rewarded for his earlier work by being made a Peer of the Realm 


By the end of May, 1918, the affairs of the Air Ministry 
seemed to have settled down, and the organisation appeared to 
be working emoothly 

THE R.A.F. IN 1918. 
The Royal Air Force came into being officially on April Ist, 


1918. It embraces all personnel and matériel of the R.N.A.S. 
and the R.F.C. 


The Home Command was at first divided into five areas, as 
follows :— 


a London Area.—Maj.-Gen. F. €. Heath Caldwell, C.B. 

North Eastern Area. —Maj.-Gen. The Hon. Sir Frederick 
Gordon, K C.B., D.S.O. 

South-Western Area —Maj..Gen. Mark Kerr, C.B., M V.O. 
(Rear-Admiral, R.N.) 


Midland Area.—Brig.-Gen. J. F. A Higgins, D.S.0., R.A 

Scottish Area. —Maj.-Gen. G. C. Caley, С.В. (Rea 
RAN.) 

Maj.-Gen. J. M. Salmond remained G.O.C., R.A.F. in France 
and Germany, and Maj. G. Н. M. Salmond—his brother— 
G.O.C., R.A.F. in the Eastern Areas until June, 1919. 


At a later date the North Eastern Area and the Scottish 
Area were amalgamated into one. A separate Irish Area was 
also created, An Irish Officer, Brig.-Gen. E. L. Gerrard 
(Lt.-Col. R.M.L.I.) was made the first С.О.С Ireland. 


Maj.-Gen. Sir Hugh Trenchard, greatly to the satisfaction of 
the Services, was appointed in May, 1918, to command “ап 
important part " of the R.A.F. in France. After some months 
it was made known that this was the Independent Force 
R.A.F., which was formed by Lord Weir to operate independ- 
ently from the Navy and Army and to carry aerial warfare into 
Germany. 


-Admiral 


An important adjunct to the R.A.F, was created in May by 
the organisation of the Women's Royal Air Force. under the 
Hon. Violet Douglas Pennant as Commandant. The W.R.A.F’s 
are to the R.A.F. what the W.A.A.C.'s are to the / rmy, and the 
W-R.N.’s to the Navy. Shortly afterwards Miss Pennant was 
dismissed, and her dismissal became the subject of a Special 
Committee of the House of Lords late in 1919. 


THE DEVELOPMENT OF THE R.A.F. 


Perhaps the most peculiar thing about development of the 
R.A.F. in 1918 is the fact that no attempt was made to divide 
it definitely into three distinet branches for Naval, Military 
and purely Aerial operations respectively. On the contrary, 
officers and men of the former R.N.A.S. were deliberately mixed 


up with those of the R.F.C., and rice versa as the natural 


result, a marke ency of the t 


vo branche 


Young officers and men trained for the R.F.C. were drafted 
to seaplane work, and those trained for the R.N.A.S. were sent 
to the squadrons in the field. The natural result was that the 
young men found that, except for the mere fact of being able 
to fly, all the months they had spent in training had been 
Practically wasted, as the manners, customs and operations of 
seaplane stations differ entirely from those of squadrons with 
the Army іп the Field, or at вегойготеѕ at home, precisely as 
the manners, customs and operations of the Navy differ from 
those of the Army. The experienced air mechanics of the two 
Flying Services who were mixed up in this way also lost 
efficiency through having to unlearn what they had previous 
learned of Service routine and to learn anew the routine 
another Service 


This chaotic and inefficient state of affairs occurred because 
the R.A-F. naturally had no customs or routine of its own, and 
each individual station, ship, aerodrome, or squadron was run 
on the lines chosen by its Commanding Officer, according to 
whether he happened to have been of the R-N.AS. or of the 
R.F.C. It was impossible for even the Air Council, if warlike 
operations were to continue, to be logical and thorough in 
mixing the two Services, and to complete the job by putting 
sailors in command in the Field and soldiers in command at sea 
во operations at sea. from ships or coast stations, still remained 
in the hands of R.N. and R.N.A.S. officers, generally down to 
the grade of Squadron-Commander, and those in the Field were 
commanded by R.F.C. officers—except for а few R.N.A.S 
squadrons which had been specially trained for land fighting 
and bombing in Belgium 


The result, as might have been expected, was a grave loss in 
the efficiency of many units. vertheless, owing to the 
enormous numbers of British aviators, as compared with those 
of the enemy, owing to the marked superiority of British aero 
planes, and owing to the individual skill and bravery of the 
British aviators, aided by the excellent organising ability of 
many experienced General Officers in the Field and by the 
gallant leadership of wing, squadron and flight commanders in 
action, the R.A.F. on the West and East fronts was more than 
able to hold that Command of the Air which was won ! 
R.F.C. in 1917, despite the dicta of highly-placed offi 
sneered at the idea of the Command of the Air as impos: 
achieve. 


In the Summer of 1918, His Majesty the King visited his 
Armies in the Field, and on August 13th, in a letter to Field 
Marshal Sir Douglas Haig, he wrote Its prowess and 
established superiority over the enemy make me proud to bo 
General-in-Chief of this last creation in the fighting forces of the 
World.” 


This established superiority was maintained until the end of 
the War, and for the last two months of fighting, the German 
aviators were practically driven out of the air 


At the 
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t on the maral of civilians in Western Germany 

the German troops in th ns around Metz 

m that it contributed materially to that 


CMG; C A. Н 


mmanding Dover Patrol 


M. Salmond, Minne. 


Commanders wero Brigadier 
Longcroft, 


BRITISH AEROPLANES 


Tondern, in Slesvig, several across the Adriatic on Austrian 
ports, and some on Turkish positions in Palestine and Asia 


The machines used for poast patrols at home were very 
largely land-going machines which were unfit for use at the 


front 
frequently not. 


but in most cases the crews were saved. 1 
generally officers and/or men who had been trained for the 


R.F.C. and knew nothing about sea work, 


‘They were generally fitted with floatation bags," but 
Many of them fell into the sea and were lost, 
These crews were 


D8O., MC; L, Charlton, 
C M.G. ; and R. Hogg, C.LE 
D 890. (Post Captain, R.N ), 
nposed entirely of НМ АВ. 

but, though operating with 
this waa theoretically under 


on the verge of 


f our Arm { 
Major General М (2 H. Salmond, € Mf 
brother of General J М Salmand— continued t 
КАЕ in the Near and Middle Fast, his forces | 
er th alkans, Palestine, Egypt, East Afrien 
Mesopotamia and Indi, Despite fact th 
1а shaolete от ol nt 
Fr him to be Гор. the RAH 
" | brethrer Also, a vast 
tra nt «m Egypt maintained nstant. supply 
I f and rs for the Eastern Arra 
The RAF Brigad r aer the British 
Ar j ut first commanded by Brigadier-General 
Жеб}, Ё that officer returned to command in Franee 
the apecial request of General Plumer inderstond) the 
і aker r ( i Р. B. Jonbert. d 
In F DSO 
SEA WORK 
The sea work of the R A Е eonsisté 
f Great Britain, the North Se 
earch of mir 1 submarin 
1 W ind or in vogue on Active Service. 


THE 


R.A.F. AT SEA 
it is a removable 
arrangement which 


H.M.S 


iam 
119 


Furious, 
stockade, which 


arranged as a Seaplane Carrier and Alreralt Ship 
acts as a wind-breaker. Aft may 


In the bows may be seen ал aeroplane of the type adapted to fly off a ship's deck. 


be seen ап 8.8. Airship (or '' Blimp’ 


which has alighted on deck 


Officers of a Unit of the Independent Force, R.A.F., in France, showing the mixture of Naval, Military, and R.A.F. uniforms 


Round 
Forward of the airship 's a scaffold 


s intended to aet as a screen to prevent aeroplanes which alight on the deck from over-shooting their mark and running overboard 


The North Sea patrols were chiefly done by big flying-boats 
of the type originated in America by Mr. Glenn Curtiss and 
develo into highly-efficient flying machines by Lieut.-Col. 
J. C. Porte, C.M.G. (formerly Lieutenant, R.N.) These sre 
known as F Boats, having been produced at Felixstowe, where 
Colonel Porte was in command of the R.N.A.S. Experimental 
Station as well as the War Station. 


During 1918, the Experimental Station produced, to the 
designs of Colonel Porte, a triplane flying-boat, with five Rolls 
Royce engines. This was, at the end of 191%, the biggest 
aeroplane in the world, 


It was intended originally, when the Armistice was signed, 
that this boat should fly the Atlantic. The scheme was quashed 
оп the score of expense, though the boat's tests proved that 
sho was capable of carrying fuel for the distance, whether flying 
from East to West or from West to East 

The speed and lifting power of the " Felixstowe Fury " are 
both very much higher than would be expected from so big a 
craft 


DECK FLYING, 
The units of the R.A.F. operating 
developed during 1918 the art of flying aeroplanes off and onto 
the decks of ships. H.M.S. Furious, which had proved to be 
useless as a super-battle-cruiser, was turned into a seaplane 
carrier, her forward deck being used as a starting platform anc 
her after deck being rigged up with catching 
ordinary aeroplanes with wheels might alight 
comparative success 


with the Grand Fleet 


ong her 


H.M.S. Argus was constructed with a flush deck 
whole length, her funnels being led horizontally af 
of this construction 


| plat 
f the platforms 


A number of battleships and cruisers were fitted with 
forms on their gun-turrets, the out-board ends 
resting on the guns, and from these turret-platf 
were flown in the manner illustrated. In these с 
provision was made for the machines to alight again 

plan was that when their flight was finished they shou 
down in the sea and be picked up as opportunity 


The experiments in " deck-fying " as it was с which 
produced these schemes, were chisfly carried out at the R.N.A.S 
Experimental Station, Isle of Grain, at first un Wing 
Commander John Seddon, and later under Wing-Commanders 


L'Estrange Malone, Featherstone Briggs, and Harry Busteed 


If these experiments had received more support from the 
Lordships of the Admiralty in the early and mi ddle days of th 
War, there is no doubt that bomb-dropp: and do 
carrying aeroplanes flowr tr seaplane rs 
would have played à very important part in the War, for it was 
le flight of such machines which destroyed several Zeppelit 
sheds at Tondern, in Slesvig, in 1918, and all these 
now mentioned for the first time in this book. wen 
proposed before the Wat and reached the early stages of ex 
periment in 1915 or 1916. In fact, aeroplanes had been flown 
off and onto ships by British and American aviators in 1912. 
and special launching gears for use в were illustrated 
in 1913 or earlier. 


Side and Three-quarter Bow View of the Biz Porte Boat, known officially as the ‘* Felixstowe Fury." 


An R.A.F. Flying-Boat of Lieut.-Col. Porte's design. and known as the Felixstowe F2a Type. built by var 
accordance with Naval custom 


the machine 
ng ta 
400 Ibs 
ing two 


The following are t 
Span 123 ft. (two up 
Height (from Кее! 27 ft ns 
Plant, Five *' Eagle" Rolls-Royce engi 
and three pusher air-screws 


servio the W 


THE WAR EFFORTS OF THE DOMINIONS 


GENERAL SURVEY 


BRITISH AEROPLANES 
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value has been performed by pilot« from the Dominions who 
were destined to play an important part in building up and 
maintaining the air-fighting forces in every theatre of war. 
The following details give some idea of the extent of the efforts 
of the principal Dominions :— 


AUSTRALIA 

he inauguration of the Australian Flying Corps in 1915 was 
the result of an offer by the Australian Government to form a 
flying unit for co-operation with our Indian forces in Mesopotamia. 
Four flying officers and sixty other ranks arrived at Basra in May, 
1915, and took part in the Kut operations. The first complete 
Australian squadron left Australia for Egypt in March, 1916, and 
later played an important part in the work of the 40th Wing in 
маа st Brigad Three additional squadrons were 
nised for service in France, the first arriving there in August, 
1917; these were responsible for the destruction of over 400 
enemy machines hetween that time and the signing of the 
Armistice. Further, four training squadrons were formed in 


A ''Ship-Plane," flying off a turret platform. 


f the Australian. pilots were trained, 
ng drawn from Australia or from the 
forees in France. Some months ago a 


chon ed at Melbourne, and the aeroplane 
leftitely established in Australia 
i M Flying Corps in November 
] E lots and a total personnel or 


lerul 1,000, gives an impression of the part played 
\ т ing aerial supremacy 
CANADA 


f the War a large number of Canadians 
Royal Flying Corps and the Royal Naval 
many as 800 officers and cadets had been 


{in the former corps up to the time when a training 

dets was organised in Canada itself. A total 
f 1,230 Canadian officers have been seconded or attached to 
he Royal Flying Corps, Royal Naval Air Service, and the Royal 
Air Force and, since traimng in Canada was begun, over 4,000 
Canadian cadeta have been commissioned in the flying services, 
while the number of other ranks transferred and subsequently 


50 Alt« 
officers in our flyin 


wioned ie about 


ether, over 8,000 Canadians 
services, and at the date of 
ere were nearly 2 500 in the Royal Air Force, 
while 1,200 Canadian cadets were undergoing training in England 
and in Canada, It may he added that several Canadian firms 
have mair d a large output both of machines and engines ; 
‹ ng, in ember, 1918, about 350 light 
t large flying-boata per month 


machines and е 


NEW ZEALAND 
Over 300 New Zealanders have served as officers in the British 
Flying Services during the War, and at the time of the Armistice 
there were 142 cac in training 


The Dominion has presente 
vernment and lent two other 


six aeroplanes to the Imperial 


of War, two Schools of Instruction in 
established in New Z 


aland 


SovTH AFRICA 
On the outbreak of War many South Africans came to England 
take up flying, and by the beginning of 1916 nearly 2,000 were 
England or F, 


28th 1uadron 


aa probationary flight officers. 
al Flying Corps was sent to 
with the Forces in East Africa, it was largely composed 
Africans, and came to be known as the South African 


f South Afi 


g Services 


icans who have been commis 
about 3,000, who have taken 
France, Egypt, Palestine, and Africa 


in the campaigns 


resented a large number of machines to the 
nment during the War 


ASSISTANCE TO THE ALLIES. 


The same official resumé gives an account of the assistance 
given by the R.N.AS., R.F.C, and R.A.F. to the Allies and 
the United States. This reads as follows :— 

AMERICA. 


The Government of the United States has paid a striking 
tribute to the British Air Service by adopting our system of 


An Aeroplane on the Turret of а Warship, showing the out-board portion of the platform folded back, 


Trary. 

Immediately after the Italian retreat in November, 1917, four 
British Monn squadrons were sent to the Italian Front to 
co-operate with the Italian Air Service and with the British 
Forces in Italy ; these four squadrons have been maintained and 
a fifth squadron has recently been added. 

The brief record of the work performed by these squadrons, 
given in the Appendix, illustrates the valuable assistance they 
have rendered to our Ally. 


SAN 


This portion rests 


on the supports which may be seen flxed to the barrels of the guns. 


training. The first 500 American officer cadets to be trained 
went through the School of Military Aeronautics at Oxford, 
subsequently graduating at various aerodromes in England 
These officers formed the nucleus of American schools which 
were eventually started both in the United States and in France. 
In addition to this training of American pilots, 10 American 
squadrons were partially trained in Canada under a reciprocal 
agreement whereby Canada obtained the use of certain American 
aerodromes at seasons when weather conditions rendered some 
of the Canadian aerodromes temporarily unavailable. Four of 
these squadrons completed their training in England, and were 
then attached to the R.A.F. in the field to gain experience under 
Service conditions for six to eight months. The remaining six 
went direct to the American authorities in France. In all, about 
700 American pilots have passed through our schools and 
graduated at our aerodror 

An agreement was als 


entered into under which a pool of 
American mechanics up to a maximum of 15,000 at a time was 
maintained in England. This arrangement was mutually 
advantageous, as, while relieving the demand for skilled trades 
men in the R.A.F., it also assisted the Americans to train their 
own squadrons for service in the field, This personnel, coming 
from America untrained, was attached to training units for thre 
to eight months, being then sent to France from time to time 
in the form of complete squadrons until a total of 59 squadrons 
was reached in accordance with the demands of the American 
Command in France 

We have also supplied large numbers of aeroplanes of modern 
standard type, and when the question of producing a standardised 
engine was considered, every facility was given and all our 
experience placed at the disposal of the American Gove 
with the result that the Liberty engine was evolved. Some 
officers were sent out to the United States to assist in an 
advisory capacity, and a large number of American officers have 
both visited and undergone courses at most of the schools and 
training stations of the Royal Air Foree, In addition, a very 
large amount of material, supplies, samples, drawings, and 
technical information was supplied to hoth the American Army 
and Naval Aviation Services. 

FRANCE. 

We have assisted the French Government to a considerable 
extent in training her pilots, more especially in aerial fighting, 
For this purpose four Gosport instructors together with four 
mono-Avro aeroplanes were sent to France. We have supp 
48 complete machines and various new types of engines to the 
French Government, and an order for 150 Sunbeam engines is 
on the point of completion 

About 600 Hythe gun cameras were also supplied during 1917- 
1918 to the French schools for training purposes. 

French officers have constantly visited this 
view to studying our methods, and have been given every 
facility for visiting schools, training centres, and technical 
establishments. 


untry with a 


During 1918, the Italian Government were supplied with 150 
Vickers guns each month, and with upwards of 2,000 Lewis guns. 

A number of Hythe gun cameras have been sent out, and 
between 200 and 300 sights and lenses, as well as photographic 
chemicals, 


Вкшпим. 

In 1916, a number of Sopwith 14 strutters were provided by 
the R.N.A.S. In 1917, 22 more machines of this type were 
supplied, and 22 R.E. 8s for artillery co-operation, In 1918, 
36 “Camel” and 18 D.H.9 machines were furnished to the 
Belgian Aviation Corps 


GREECE. 

The Greek Government have been supplied with 20 seaplanes, 
40 D.H.6 machines and 6 Sopwith “Camels, together with 
complete equipment and transport, had been allotted and were 
ready for dispatch, but have been held back owing to the 
cessation of active hostilities. 


Russia 
In 1916, a mission was sent to Russia to assist in training and 
ganising the Russian Flying Corps, and during the latter part 
1916 and during 1917 Russia was supplied with 251 aeroplanes. 

In May, 1918, orders were issued for the dispatch of a R.A.F. 
contingent in conjunction with a special mission which was being 
sent to Northern Russia to operate from Archangel, The Force 
consisted of 8 D.H.4 (R.A.F.3a) machines with a complement of 
personnel and stores. On arrival at Archangel, sufficient 
machines were collected from those which had previously been 
sent to Russia to form two squadrons of Nieuports and 14 
strutters. 

Tn August, 1918, reinforcements were dispatched to Archangel, 
consisting of a proportion of British officers, N.C.Os, and men, 
a wing headquarters, an Intelligence Section, one flight of 
R.E.8& and two Repair Sections for engines and aircraft 
respectively, On November 12th, 1918, a further reinforcement. 
of six Sopwith scouts and a six months’ supply of stores were 
dispatched. 


of 


JAPAN, 
Several officers have been undergoing courses on aeroplanes 
and seaplanes. 
Brazii, 
Seventy-seven complete machines and 100 Le Rhone engines 
have been supplied. 
Several officers have graduated as pilots under the tuition of 
our instructors, Two flying-boats have been supplied to the 
Brazilian Government. 


ROUMANIA. 
Several officers have been given instruction and have graduated 
as pilots, Twenty Sopwith machines have also been supplied. 


Air Ministry, January Ist, 1919. 


FIGURES FOR THE FLYING SERVICES. 


"The tables which follow hereafter give, in easi 
of the Flying Services in the War. ES us ы 


taken from the official resumé to which reference 


illustrating the accomplishments 
as already been made. 


visible form, some interesting tive 


December 1917. 


162,073 | 
MACHINES AND ENGINES ON CHARGE, 
August 1914. | January 1917. January 1918, October 1918. 
sy f y А 
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August 1014 to May, 1915 
(10 months). 


OUTPUT OF MACHINES AND ENGINES. 
as pé 
June, 1915 to February, 1917 
(21 months), 


| March 1917 to December, 1917 | January 1918 to October, 1918 


(10 months). (10 months). 
Engines. | Machines, | Engines, Machines, Engines. 
|, ] | 
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SQUADRONS MAINTAINED. 
Traini (1 Training Depot 
Service. Station reckoned as 3 Squadrons.) 
EXPANSION OF MOTOR TRANSPORT. Angust October 31, August October 31, 
———— 1014. 1918. 1914 1918. 
Royal Air ER = 2.7200 ШЕНИН 
R.F.C. Only. Force. 
Motor Transport. TC E 4 Western Front | 4 (.F.C.) SAS flights Home  !(R.F.C) 14 
TAN Types.) Independent 
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m DES Seley ыле So ста! atti 
è »» 
13 з 
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Front, prior to July, 1916, or by 5th Group and Naval 


hg tp er 
or pity aser Т! Theatre p ay to January, 5 The pere of however, will not materially affect the totals shown ах regards enemy 
missing, or the. 


xac Nore ny ЕтттоА oF "ALL THE 
Is our losses as 


statement. 
and 1,129 other ranks were de! 


eed m 7—14 should be noted that the number DX British machines recorded as ~ 
ith those of the enemy. as it does not include machines «hot dow 
сна анса un: e (egt [y Total Losses of the Flying services were 7,589 killed, wound 


weight of bombs dropped, owing to the comparatively recent growth in intensity of aerial fighting 


^ missing " does not 
or crashed on landing. Ап 
led, and missing, of whom 1,551 


m in our own territo 


ROYAL AIRCRAFT ESTABLISHMENT.—(Late Royal Aircraft Factory). 


l THE F.E. 2b. With Beardmore engine of 120 h.p, 

fore-runner of the Rolls engined type, 

which it resembles ín general design. This machine, 

with slight modifications and a 160 h.p. Beardmore 

engine, was still in use at the end of the war, as a night- 
bombing machine. 


AIRCRAFT ESTABLISHMENT, ROYAL. х. 
Асер Factor th F l'his establi 


Farnborough 


THE F.E. 2b. Viewed from below. 


F e 
H 
ed with 
na lesig 
ed 
for the Air 
E 5 
BE" ge И 
ВІ 1 
1 e lere de ed t ar use. One may 
" tit lax | fi ng Zeppelin 
F dicated “ Farman E M. Henri Farman being 
‘pusher type, Itis now 


perimental 


From a German photograph published in various parts of the world. 


graph from Germany, via a neutral country, xl wing an F.E. 9d. which landed by 
erm „sho a 9; ed by error at Lille and tried to turn 
l. Tt will be seen that it resembles the F.E, 2b, but it has a 260 h p. Rolls-Royce engine instead of the 150 h p 


Au FE. 2d. A pl 
on reaching the gr 
Imore 


It is regre 


that the only photographs available are those of 


Government design, may not be photographed ander normal conditions. gd macies, Dit the REGES ак ЛИШИ ИЛИШ 


BRITISH AEROPLANES 
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A “ B.E. 2c." BIPLANE, with Renault engine, built by the Roya! Aircraft Factory. 


THE H.E. 2d. With 90 h.p. or 100 h.p. R.A.F. engine. Note 
the petrol tank under the upper plane, and the exhaust 
pipe projecting upwards 


THE B.E.2e. With 100 h.p. R.A.F. engine. Note the single 
pair of struts outside the fuselage, the thin aileron strut, 
and the long over-hang to the upper planes. The pilot sits 
behind and the passenger in front. 


BRITISH AEROPLANES 


Reproduced fiom * Flugsport?” 


THE F.E. 8. With monosoupape Gnóme engine. 
А single-seat fighter. 


h е П 1 


THE F.E. 8. With monosoupape Gnome engine. 


Three-quarter rear view a deg 


THE R.E. 8. With 130 h.p. R.A.F. engine (Side view.) 


This machine was still in use at the end of the war, as an 
artillery observation machine and as a night bomber. 


THE R.E. 8. With 130 h.p. R.A.F. engine, 


Note the big engine, the heavier alleron strut, 
and the less overhang to the upper planes 
than in the B.E. 2e, The pilot sits in 
front, and the gunner has a gun-ring 
round the after seat. 


" — —— 


(Reproduced from ** Flugsport. "s 
Bide view of a S.E. 5 Biplane, captured by the Germans. 


THE S.E. 5a. 


A Neutral Correspondent writes > 

Following is a translation of the description of the British 
S.E.v.A. (scouting, experimental) fighting single-seater, pub 
lished in the March issue of the German Airmen's Journal, 
“ Luftwaffe," reading thus :— 

The aeroplane in question was built by Vickers, Ltd., and 
numbered B.507, wearing further as recognition initial or that 
of a squadron, ап A as well as a white circle. The propellor is 
marked : S.E.v.A., which leads to the idea that the older model 
of this same aeroplane type with the 150 h.p. Hispano motor 
not geared down ts called S.E.v 

The biplane has a surface of 29.8 square metres, and both 
lanes, connected with but one pair of struts to each side 
have a span of 8.15 metres, and a chord of 1.52 metres, the 
gap from the top of the fuselage amounting to 0 15 metre 

No arrow-shape prevails. The V-shape of the equal-sized 
ends of the upper and lower planes mounted on the centre 
section and respective body rudiments amounts to 1.71 degrees. 

The sight field of range is improved by cutting tho centro 
section in the middle and the lower planes near the body 

Above the angle of incidence is 5 deg. mean, below by the 
hody 6 deg.. by the struts 5 de 

Both plane spars show sections of T shape 
longerons of the rudiment pieces, running through the hedy 
аге steel tubes of 1 millimetre thickness, and 45 mm. outer 
diameter. The planc ribs show the usual construction of most 
British air craft. 

There aro no compression struts between the spars, some 
the ribs being solid struts instead. 

The interior wiring of the planes between the body and the 
struts is carried out in ‘ample profile wire, that of the over 
hanging ends of thick-end wire. 

A wood strip forms the back edge of the planes. Further 
two auxiliary ribs ranging from the leading nose edge to the 
main spar are arranged betwcen each two ribs. 

The fabric is sewed together with the ribs, and is painted 
yellow below, browned above, as is the fabric of the body 
Shoe-eyes are arranged on the underside of the trailing edge of 
the plane to assess the pressure. 

The centre section struts are covered steel tubes, The 
plane spruce struts rest in long stampings, serving as fixing points 
of the vertical wiring. 

Profile wire is employed for the plane cross wiring with 
twin wires for those carrying load and single for counter ones. 

The two spars of the upper planes are strengthened further 
between the centre section and the struts with two wires each 
Unbalanced ailerons are hinged to the back crossbar of the 
upper and lower planes. 

The body shows the usual strut-cum-wire combination, being 
rounded above with half-circle frames and fairings, and having 
three: ply wood planking of 4 millimetre thickness to the pilot's 
seat. Fuselage longitudinals and struts have sections of I 
shape, exeept the vertical struts behind the pilot's seat, 
which are worked out round, 

The tail-plane is curved to both sides and fixed to the body. 
so that the angle of incidence can be varied during the flight 
within the limits + 4.5 deg. and — 3 deg. To this end the 
front spar is turnable, while the rear spar, with its wiring, is 
fixed to a tube, arranged shiftable to the body stern post. This 
tube rests with a piece of thread in a gear nut, again resting in 
the stern-post fixed, yet turnable. 

When the nut is turned from the pilots seat by means of 
wheel and cable, the tube is displaced upwards or downwards. 
transferring thereby the same mandcuyre on the rear spar of 
the tail plane, and thus its ancle of incidence changes. 

"Phe elevator hooked to the fixed tail-plane partakes in this 
movement. The wires for operating the elevator are led 
through the body and taibplane. which certainly saves air 
resistance, yet makes twice a 20 deg. direction change of each 
wire necessary, Main and tail-planes are equipped with cellon 
windows, rendering n control of the rollers possible. 

The under carriage shows the normal form. The through- 
running axle rests between two auxiliary ones. There is no 
limit of the springing range 


whereas the 


* main petrol tank of 120 litres’ capacity is р 
the motor on the upper fuselage | 
of 17 litres eapacity ix arranged in the centre 
the leading edge and the main spar. Th 
capacity of 14 litres lies across in the engine 
rear edge of the motor 

The fuel suffices for a flight of about t 

Following instruments are arranged in the pilot's s 

To right: A box for the light pistols; а contac 
the self-starter; & contact breaker for the tw 
triple led cock for the gravity and pressure petr 
cock for the hand and motor 


udinals. 


тау 


sectic 


frame be 


r.pump; a therm r 
water of the radiator; the potrol gauge placed thc back 
side of the main tank, and а manometer for air-pressure 


То left; Gas lever; lever for regulation of the gas in altitud 
flighta; lever for operating the radiator blinds, clip 
light cartridges. On the bottom ie further arranged 
pump for the hydraulie machine gun gear 
drums for the moveable machine self-star 


n and 


Three-quarter rear view of a S.E. 5 Biplane, captured by the Germans. 


The tail skid shows an unusual construction, being arranged 
turnable behind the stern-post and connected with the rudder 
cable hy intermediance of springs. A brass skid bow is sprung 
hy means of two spiral pressure springs which are prevented 
from sideway turning by inserted telescope tubes. 

According to the firm's sign board the Wolseley-Hispano-Suiza 
engine gave the 30th August, 1917, on brake 206 h.p. —203 P.S 
at 2005 revolutions. The r.p.m. of the four-bladed airscrew 
is geared down in the ratio of 4 to 3 

The exhaust yas is led behind the pilot's seat in two tubes 
to each side of the body. The motor sits so that there is free 
accessibility after removing the bonnet. The radiator forms 
the bow of the body 

A cover arrangement makes it possible to uncover the body 
about half-way from the pilot's scat 


20 Der englische 5. E. V. A.-Kampf-Einsitzer 


A square windshield of Triplex glass is placed in front of th 
pilot’s seat. Behind it a box i» arranged in 
to the body with access from outside 

The fixed Vickers’ machine-gun lies to left 
the body fabric. The cartridge girdle 1 m 
of the machine-gun takes place hydraulically 


a queer po 


f th 


means of a 


control arrangement, placed in front of the motor and 
ed with the machine gun through a copper main, as well 
as driven from the air serew by ar set. The firing lever 


aits on the stick 

On the bow-shaped iron band lying on the centre section 
rests a Lewis gun, which can b» pulled down during t 
to permit vertical firing. 

The empty weight of the aeroplane was work 
kilos, distributed as follows :— 


at 70€ 
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Plane arrangement, with 
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This and the beo following illus- 
trations are taken from “ Luft 
waffe. 
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ROYAL AIRCRAFT ESTABLISHMENT. 


= 6415 
e — — — 5600 


3050 


1770—4 


$ 


ч 


Querschnitt ab 
420 be: wagerechter Flugelsehne " 


Grofóter Querschnitt 
Inhalt 022612 


R— ——— $075 — — M — +:2—— tvi) > 1255 > 


3965 — ——4 - 1220-4 А 


r— 1530 — 


Rumpf Hoizdrahtboot 


Engl. S.E. V. Л. 


Hohenflosse н 


= 20 rf i 
100s 190 oe 190-100 4—95 «1295 00 600 00 t00 -m 
h 1010 4 


Steuerungsschema 


Е 

Н 
b- 70 4 

1] 


- Fintersteven | Rumpfhelme Hols 
IN x a Hohe 250 mm | Rumpfstrele. Holz id 
ES d Hi Breite 50 mm | Jtumpfverfpannuna, Draht 
í SAN | Rumpfaussenhaut Stoff 9 es 
tita Бы 
4———— 36$ — +“ 
L——— sy ———4 | Rippe vom Über-und Ünterfluael 

а 2 

| 

| 

2s Soe 
5 200 —k— 203 — — 420-4 

| R——260 ——— = таа ж 550 * 
= - -— -— 1520 == > 

| Einstellm d Jiohenflosse 
(30 *«5) 
[ Flacher:nhalt т^ [ Motor 
| Oberft 17.8 Unterfl 110 22,8 md Querrud| 200 PS Hispono Juga| Moly € Tuglig 
520-4  |Querruder 9 * 07> 2,8. Bremslewtuea Durchmesser 2362m | mit Abdeck 
| Hohenflosse: 4,4, Hohenruder. 1,4.| N= 200 PS. lattbreste. 26от | Muhlwasser einschl! 


‚зө В 


«nd plate covers 


f incidence change arrangements 


zement 


Ve al wiring 
708.0 
The f eight amounts with fully loaded tanks to 111 kilos., 
ul load can be calculated at 250 kilos., 
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ts in havin, 
r rigid inspect 
1's own works. 
ision of the 


der the direct supe 


esponsib! 


Di cured the services of Capt 
f firm's dexigner-in-chief 
ar al machin 
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Mons are given of t 
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s as General Manager, has tackled the 
t extent by adopting 
д a vast quantity of 
by the staff of the 

In this way all 
западетепі, and 
at their own expense, for the 


* Luftwaffe.” 


A DE HAVILLAND single-seat fighting “pusher” biplane, of the D.H.2 
but out-climbed and out-speeded in turn by the 1 


biplane early in 1916, 
designer's newer types 


2182) |8/3 - jduroy у "А A'S fuel 


The first DE HAVILLAND biplane, the de H.1 or D.H.1, built by the 
Aircraft Manufacturing Co., Ltd 


or de H.2 type used successfully against the Fokker 
later products of both sides, especially by its own 


AIRCO DE H.t. 


The tiest of the series, produced just. before the declaration 


of war, was ac tweseater Renault-engined * pusher” 


machine 


Specification. 

Type of machine -. Biplane (** Ризһег.'') 
Name or type No, of machine De H.1. 

Span . «M It. 
Gap, maximum ani minimum o § ft. Tin. 
Overall pank 28 ft. 115 in. 
Maximum eight. 1t ft. 4 in. 
Chord 5 ft. 6 in. 


Total surface о! wings, Including 
centre plane and ailerons 


409.3 sq. ft. 


Span о! tail -. 18 ft. 51 in. 
Total area of tail (empennage) ++ 80.45 sq. ft. 
Area of elevators 11.0 sq. ft. each. 
Area of rudder 16,15 sq. ft. 
Area of fin 4.05 sq. ft. 

Area of each aileron 18.0 sq. ft. 


Engine type and h.p. 


80 h.p. Renault. 


euer diam. pitch and revs. 9.03 dia. ; 9.2 pitch; 870 revs. 
Weight of machine empty 1,356 Ibs. 
ht of machine full load 2,044 Ibs. 
Load per sq. ft... 4.99 Ibs, 
Weight, per h.p. tull load 25.5 Ibs. 
Tank capacity in gallons 30 gallons. 
Performance. 
Speed low down TS mph 
Landing speed. 3 mph. 


Climb, 

To 3,500 feet ў 
Disposable load apart from fuel 
Total weight of machine loaded 


11} minutes 
420 Ibs. 
2,044 Iba. 


AIRCO DE H.1A. 


This was a modified De H. l fitted with a 120 Beardmore 
engine in place of the original Renault 


Specification. 


Туре of machine .. ` 


Biplane (" Pusher."") 


Name or type No. of machine De H.1a. 
Span ` 41 ft. 
Gap, maximum and minimum 5 ft. 7 in. 
Overall length б 28 ft. 11} in. 
Maximum height 11 ft, 2 in. 
Chord 5 ft. 6 in. 

Total surface of wings, including 

centre plane and ailerons 409.3 sq. ft. 
Span of tail 12 ft. 3 in. 
Total area of tail (ирге) .. 79.9 sq. ft. 
Area of elevators 11.0 sq. ft. each. 
Area of rudder 15.6 sq. ft. 
Area of fin 4.05 sq. ft. 
Area of each aileron 18.0 sq. ft. 


Engine type and h.p. 
Airserew, diam., piteh and revs. 


130 h.p. Beardmore. 
9.03 diam., 9.2 pitch, 1,350 


revs. 

Weight of machine empty 1,672 Ibs. 
Weight of machine full load 2,400 Ibs. 
Load рег sq. ft. . 5.87 Ibs. 
Weight per h.p. full load | 18.45 Ibs. 
Tank capacity in gallons 33 gallons. 
Performance. 

Speed low down 89 m.p h. 

Landing speed.. 49 m.p.h. 


Climb. 
То 3,500 ft. .. 


Трое load apart trom Tuel. 
"Total weight of machine loaded. 


6.45 mins. 
420 Ibs. 
2,400 Ibs. 


AIRCO DE H.2. 


The De Н. 2 was produced in 1915 to meet the need for a high- 
speed single-seater fighter. 

At that time the synchronised machine-gun fire through the 
airserew had not been developed in this country, and consequently 
the high-speed tractor single-seater was of very little use for 
fighting purposes. 

This machine was therefore an attempt to combine a high 
performance with the unobstructed use of a machine-gun firing 
straight ahead, which ix possible with a machine of the ** pusher” 
type 

In this respect the De Н 2 was extraordinarily successful 
During 1915 and the early part of 1916 this type of machine 
gave an exeellent account of itself on the Western Front, but 
was displaced by machines of the '* tractor” type when the use 
of synchronised guns became general 


Specification. 

Type of machine . Biplane (“ Pusher.'') 
Name or type No. of machine De H.2. 
Span 2 * 28 ft. 0! in. 
Gap, maximum ai d minimum 4 ft. 6 in. 
Overall length — .. 25 ft. 21 in. 
Maximum height . 9 ft. 6} in. 
Chord Р 4 ft. 9 in. 
Total surface of wings, including 

centre plane and ailerons 228.0 sq. ft. 
Span of tail Va 10 ft. 3 in. 
Total area of tail (empennage) 56.5 sq. ft. 
Area of elevators. . S 6.8 sq. ft. each. 
Area of rudder " 13.5 sq. ft. 
Area of fin P" 2.4 sq. ft. 
Area of each aileron 9.7 sq. ft. 
Engine type and һр. . 100 Gnóme. 
Airserew, diam., pitch and revs. 8.0 dia., 7.7 pitch, 1,350 revs. 
Weight of machine empty 96 Ibs. 
Weight of ешле full load 1,320 Ibs. 
Load per sq. ft. 5.8 Ibs. 
Weight per h.p. full load 13.2 Ibs. 
Tank capacity in gallons. . 22.4 galls. 


Performance. 

Speed low down 

Landing speed. . 
Climb. 

To 6,500 ft ` 
Disposable loud apart from fuel 
Total weight of machine louded 


93 m pli 
V5 mpl 


8.40 mine 


AIRCO DEH..: 


This machine, produced in 1915, was never put into service 


Tt is of interest. however, as 


213 Lbs, 
1,320 lbs. 


of the earliest attempts at 


building n twin-ongined machine and as the ancestor of tho 


De H. 10. 


Specification. 
Biplane “Pusher” (2 engines) 


Type of machine 

Name or type No. of machine 

Span Ü 

Gap, maximum and minimum 

Overall length 

Maximum height 

Chord 

Total surface of wings, including 
centre planes and ailerons 

Span of tail 

Total area of tail (empennage) 

Area of elevators 

Area of rudder 

Area of fin 

Area of each aileron 

Engine type and h.p. 


Airserew, diam., piteh and revs... 


Weight of machine empty 
Weight of machine full load 
Load per sq. ft. 

Weight per h.p. full load - 
Tank capacity in gallons 


Performances. 
Speed low down 
Climb. 
T 
Landing speed 
Disposable load apart from fne? 
Total weight of machine loa led 


De H.3. 


60 ft. 10 in. 


7 ft. 


36 ft. 10 In. 


14 It. 6 in. 
6 ft. 9 in. 


790.0 sq. ft. 


23 It. 2 in. 


164.0 sq. ft. 
25.5 sq. ft. each. 


22.0 sq. ft. 
13.0 sq. ft. 
30.7 sq. ft. 


Two 130 h.p. Beardmore. 
9.03 diam., 9.18 pitch, 1,400. 


3,982 Ibs. 
5,776 Ibs. 
7.3 Ibs. 
22.2 Ibs. 
140 gallons. 


95 m.p.h. 


24 mins. 
53 m.p.h 


711 lbs, 


AIRCO DEH.4. 


The De H.4 was the first. re 
utility machine of the medium 


power stationary engine, in th 


inal form produced in 1916 


fitted with a BHP. engine of 240 li p.—the De H, 4 had 
«pee greater than, and a climb and speed little, if at all, inferior 
to, that of the best of the rotury-engined single-seater fighters 
that date 

l thus possible to u e machines for reconnaissan 
wd p raphie work over vithout the need 
fighter сомеон, since their е nt performance and the fact 
that they were fitted with a n ring in the after 

uldition to a synchronised firing through the air p 
them upon at least equal i rms with any existing typ nor 
fighter 

The lut ft une typ tted with * Eagle" Rol 
Moyee ii т сопак Лу more valuable, апа were 
tensively ( la ng in to r nr 
wark 

From a structural point of view this machine is chiefly re 
markable for the very extensive use which is made of tliree-ply 
wood in the fv age 


‘om the nose to aft of the passen: 
void of wire bracing, a three-ply € 
only ix this the сы but the wh 
ire built of ply-wood, whieh takes tl 


commonly 1 for such pur 


It is thus p ut. hullet holes through a t any part 
of the front end 


trength of t 


eonstenetion u singlo lucky shot umy destro 
bracingg or ewt ou 


weaken the strictur 


The Aircraft Manufacturing Co.'s De Н.З (2-160 h.p. Beardmore engines). 


The De H. 4 Biplane, with Rolls-Royce “ Eagle” engine. 375 h.v. 


BRITISH AEROPLANES 


Specification. 


Type of machine 

Name or type No. of machine 

Span 

Gap, maximum and minimum 

Overall length 

Maximum height 

Chord 

Total surface of wings, including 
centre plane and aileron 

Span of tail 

Total area of tail (empennage 

Area of elevators 

Area of rudder 

Area of fin 

Area of each aileron 

Engine type and h.p. 

Airscrew, diam., pitch and revs. 


Weight of machine empty 
Weight of machine full load 
Load per sq. ft 
Weight per h.p. full load 
Tank capacity in gallons 
Performance. 
Speed low down 
Landing speed 
Climb. 
Po 8.500 feet 
Po 10,000 feet 
Po 15,000 foot 
With HOR. engine 
ШЕШ 
КОП 
To. 15,000 feet 
led apart froti fuel 
Ё таас loaded 


An “Airco” De Н.4 (375 h.p. "Eagle" Rolls-Royce) Conver 


Biplane “ Tractor.” 


De H.4. 
42 ft. 4; in 

5 ft. 6 in. 

30 ft. 

11 ft. 4! in. 

5 ft. 6 in. 

434.0 sq. ft. 

14 ft. 

81.1 sq. ft. 

12.0 sq. ft. each. 
13.7 sq. ft. 

5.4 sq. It. 

20.5 sq. ft. 

240 h.p. B.H.P. 


8.75 diam., 8.2 pitch, 1,355 
revs. 

2,302 Ibs. 

3,400 Ibs. 

7.84 105. 

14.35 Ibs. 

66 gallons. 


20 m.p.h 
mph 


8 minutes. 


14.10 minutes. 
29.15 minutes 
1361 ар. 
5.15 minutes 
9 minutes 
16.30 minutes 
578 lhs. 
3,400 Ibs, 


Carrying Purposes for use by No 2 Communications Squadron, 


RAF, to fly between Kenley and Buc during Peace Conference negotiations. 
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Fuselage Construction of the "Airco" De H.4. light bomber. 
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AIRCO DE H.5. 


This machine, produced late in 1916 and extensively used at 
the front in 1017, was in the main an effort to produce a single- 
seater fighter in which the pilot's view upwards and forward was 
not entirely blanketed by the top wing. 

For this reason the top wing was staggered backwards very 
considerably, and the pilot's cockpit was put beneath the lead- 
ing edge of that wing. In spite of the loss of effieieney which 
results from this backward stagger, Capt. De Haviland, by 
careful attention to the reduction of head resistance and weight, 
succeeded. in producing a machine with n very good all-round 
performances 


Specification. 

Type of machine +. Biplane " Tractor,” 
Name or type Мо, of machine De H.5. 
Span 5. 95 ft. 8 in. 
Gap, maximum and minimum ^ ft. 9 in. 
Overall length : +» 28 ft. 
Maximum height ^. 9 ft. 1) fn. 
Chord уа ^ tt. 6 in, 
Total surface of wings, including 

centre plane and ailerons » 912.1 sq. ft. 
Span of tail . 8it 4! in. 
Total area of tail (empennage) . 34.1 sq. ft. 
Area of elevators 064 sq. ft. each. 
Area of rudder . 6.3 sq. ft. 
Area of fin ^ у ^. C088 8q. ft. 
Area of each aileron 11.6 sq. ft. 
Engine type and h.p. 110 h.p. Le Rhóne. 
Airscrew, diam., pitch and revs. 8.5 diam., 8.33 pitch, 1,295 

revs. 

Weight of machine empty s. 1,012 Ibs, 
Weight of machine full load — .. 1,492 lbs. 
Load рег sq. It, . +» 7,03 105. 
Weight per h.p. full load .- 18.57 Ibs. 
Tank capacity in gallons . 265 gallons. 
Performance. 

Npeed at 10,000 feet... 102 m.p.h. 

Npevd at 15,000 feet < 89 mph. 

Landing speed..  .. 1. 50 mph 
Disposablo lond apart from fuel y vs 260 lbs. 
"Total weight of machine loaded Ty +s ++ 1,492 Ibs 


AIRCO DE H.6. 


The De Н. 6 was produced as an elementary training machine 
for pilots, and, to meet requirements, fundamentally different 
from those which are desirable in machines for war use. 


High performance was not desired, was in fact rather to be 
avoided, Cheapness and simplicity and strength of construction, 
together with ease in repair and a low landing speed, were of 
primary importance. 

As a result of these considerations, the De H. 6, vulgarly 
known alternatively as the *'Clutching Hand" or the “Sky 
Hook” has very few of those rather expensive refinements of 
form which characterise most modern machines. 

It has, in fact, rather the appearance of having been built by 
the mile and cut off to order, which is, of course, a testimony to 
the thoroughness with which the desired simplicity has been 
reachod in the design. 


Specification. 

Type of machine . Biplane *' Tractor.” 
Name or type No. of machine De H.6. 
Span 35 ft. 11 in. 
Gap, maximum and minimum .. 5 ft. 8} in. 
Overall length .. 97ft. 3} in. 
Maximum height -» 10 ft. 9) in. 
Chord n 6 ft. 4 in. 
Total surface cf wings, ineluding 

centre plane and aileron 436.3 sq. ft. 
Span of tail 12 ft. 
Total area of tail (empennage) . 81.0 sq. ft. 
Area of elevators 13.0 sq. ft. each 
Area of rudder . 12.0 sq. ft. 
Area of fin vs . 5.5 sq. ft. 
Area of each aileron 19.0 sq. ft. 
Engine type and h.p. 100 h.p. R.A.F. 1A. 
Airscrew, diam., pitch and revs. 9.085 diam., 10.0 pitch, 1,800 

r.p.m. 

Weight of machine empty - 1,460 Ibs. 
Weight of machine full ised 2,027 Ibs. 
Load per sq. ft. . .. 4.64 Ibs. 
Weight per h.p. full load 20.27 Ibs. 
Tank capacity in gallons .. 26 gallons. 
Performance. 

Speed low down . 66 mp.h. 

Landinz speed Вопр, 
Climb. 

To 6,500 feet... 29 minutes. 
Disposable load apart from fuel ES . 960 Ibs. 


Total weight of machine loaded 1 7 ++ 2,027 lbs. 


Three-quarter Front View of the “ Airco ” рен. 5 (110 h.p. Le Rhône engine). 


A рен. 6 Biplane, with R.A.F. engine (90 h.p.) 


AIRCO DE Н.9. 


This machine is a modification of the De Н. 4, intended for 
ombing work. ‘The main alterations are that. the pilots cock- 
pit has been. moved from beneath the centre section to just 
iwhind the trailing edge thereof leaving space for bombs in the 
that the engine centre line has been slightly raised and 
what shortened, and that the nose radiator ha 
d hy a vertical water tank and a radiator in the 


ottom of the fuselage 
The total weight empty has been reduced by about 100 Ibs., 

the tank capacit »mewhat increased, ond the total load carried 

has been increased by about 500 lbs., at the cost 

1 speed and climb and ап inerease in the landing speed 


n slight loss 


Specification. 
Type of machine Biplane “ Tractor.” 
Name or type No. of machine De H.9. 
Span 42 ft. 44 in 
Gap, maximum and minimum 5 ft. 6 in 
Overall length 30 ft. 10 in. 
Maximum height 11 ft. 2 in 
Chord 5 It. 6 in 


Total surface of wings, including 
centre plane and ailerons 434.0 sq. ft 

Span of tail 14 ft 

Total area of tail (empennage 81.1 sq. ft. 

Area о! elevators 12.0 sq. ft. each 

Area of rudder 13.7 sq. ft 

Area of fin 5.4 sq. ft 

Area of each aileron 20.5 

Engine type and h.p. 240 h.p. B.H.P. 

Airserew diam., pitch and revs... 9.5 diam., 6.9 pitch, 1525 

revs. 

Weight of machine empty 2,200 Ibs 

Weight of machine full load 3,890 Ibs. 

Load per sq. ft 

Weight per h.p. full load 

Tank capacity їп gallons 


74 gallons. 


Performance 


peed at 10,000 feet 1101 m.p.h 
ped at 15,000 fee 102 m.p.h 
Lund 57 m.p.b 
ры load apart from fuel 1,121 Ibs 


3,890 Ihs. 


BRITISH AEROPLANES 


A Standard Type De H.9 (240 h.p. B.H.P. engine). 


A De H.9 with a Napier *' Lion ” engine (450 h.p.) 


STARBOARD 


A ОҒ 
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TOTAL Aj 
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CTE 
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AIRCO DE H.9.A. 


This machine is an enlarged De H. 9, designed for the 2 


3h p 


Rulis or the 400 h.p. Liberty. The span and the total surface 
have been somewhat inereased, and the nose radiator has 
returned, Otherwise there is little alteration. 


Specification, 


Type ol machine . 

Name or type No. of machine 

Span А * 

Gap, maximum and minimum . 

Overall length 

Maximum helght 

Chord ay 

Total surface of wings, including 
centre plane and ailerons 

Span of tail ] 

Total area of tail (empennage) 

Area of elevators 

Area of rudder 

Area of fin 

Area of each aileron 

Engine type and h.p. 


Airserew, diam., pitch and revs, 


Weight of machine empty 
Weight of machine full load 
Load per sq. ft. 

Weight per h.p, full load 
Tank capacity in gallons 


Performance, 


Biplane ** Tractor.'* 

De Н.9а, 

45 ft. 112 In. 

5 ft. 6 in. 

30 ft. 3 in. 

11 ft. 4 in. 

5 ft. 9 in. 

486,73 sq. ft. 

14 ft. 

80.1 sq. ft 

12.0 sq. ft. each. 

13.7 sq. ft. 

5.4 sq. ft. 

18.59 sq. ft. 

375 h.p. Rolls-Royce or 400 
h.p. Liberty. 

10.0 diam., 12.3 pitch, 1,780 
rpm, 

2,656 Ibs. 

4,815 Ibs, 

9.89 Ibs. 

12.8 Ibs., 12.03 Ibs, 

112 gallons. 


R.R. engino, Speod at 10,000 feet 110} m.p.h 


Landing speed 


Climb. 
Vo 0,500 feet 
"Te 10,000 foot 


Disposable load apart from fuel 
Total weight of machine loaded 


Note—H loss we 


59 m.p.h 


11 minutes 

20.0 minutes, 
1,199 Ibs. 
4,815 Ibs, 


ght is carried a speed of 125} mph 


attained at 10,000 feet, and 110 m.p.h. at 15,000 foot 


Three-quarter View from Rear—" Airco '' De H.9A (400 h.p. Liberty engine). 


Another View of the “ Airco’* De H.9A (400 h p. Liberty engine 


A De H.9A, with Liberty engine. 


The Pilot's and Gunner's Cockpits of a De H.9A, 
with Napier Lion engine. 450 h.p. 


STARBOARD. 


| 

| AIRCO DE H.10 AND 10А. 

| The De H. 10 was designed as a high-speed day bomber and 
made its first appearance towards tho end of 1917. As has been 


already stated, it is essentially a development of the De H. 3, 
from which it differs in that whereas the De H. 3 was fitted with 
pusher airscrews, the De H. 10 has tractor airscrews 

The most noticeable feature of this machine is the extremely 
low position of the fuselage, which is mainly below the bottom 
wing, and the curious mounting of the engines, overhung from 


one side of the r centre section strut 


The De H 10 is a somewhat later type of the same machine 
They differ mainly in that in the De H. 10 the twin engines are 
mounted well up in the gap between the planes, and in the 
De Н 10n, the engine nacelles are actually on the bottom plane 


in the 


The alterations have resulted in a very marked inc 
speed of the type 10a, accompanied by an increase in the empty 


weight of the machine of nearly 140 Ib 


Both types proved their qualities on active service, before the 
ceseation of hostilities, and it may be expected that with suitable 
modifications they will show their value even more fully as 
commereinl machines in. the near future 


Front View of a De H. 10 (two 400 h.p. Liberty engines) 
without wings. 


BRITISH AEROPLANES 


Specification. 
Type of machine Biplane “ Tractor,” 
Name or type No. of machine De H.10. 
Span 65 ft. 6 in. 
Gap, maximum and minimum .. 7 ft. 
Overall length 39 ft. Ts In. 
Chord 7 tt. 


Total surface of wings, including 
centre plane and allerons 837.4 sq. It 
Span of tail 22 ft. 


Total area of tall (empennage) 144.3 sq. ft. 
Area of elevators 16.54 sq. ft. each. 
Area of rudder 25.15 sq. ft. 
Area of fin 10.0 sq. ft. 


Area of each aileron 
Engine type and h.p. 
Airserew, diam., pitch and revs. 


Weight of machine empty 
Weight of machine full load 
Weight per h.p. full load 
Tank capacity in gallons 
Performance. 
Speed low down 
Speed at 10,000 feet 
Speed at 15,000 feet 
Landing speed 


Disposable load apart from fuel 


SCALE OF FEET. 
0; 234567990 


ELEVATION 


ПЕНЗА. 


(400 H.P. LIBERTY TWELVE) 


SIDE 


29.5 sq. ft. 

Two 400 h.) 

10.0 diam., 7.3 pMeh, 1,625 
revs. 

5,355 Ibs. 

8,500 Ibs. 

10.6 Ibs. 

215 gallons. 


117} mph 
115 mp.h 
110 m.p.h. 
62 m.p.h. 
a © se 1,381 dba. 


Three-quarter Front View—“ Airco '* De H.10 (two Rolls-Royce “ Eagle "* engines, each 360 h.p.) 


45 


& 


AIRCO DE H.10 A. 


Type of machine . . Do 

Name or type No. of machine 

Span : ВЕ E] 

Gap, maximum and minimum 

Overall length 

Maximum height 

Chord i. 3 

Total surface of wings, including 
centre plane and ailerons 


Span of tail a S 


"Total area of tail (empennage) 
Area of elevators. 

Area of rudder 

Area of fin 

Area of each aileron 

Engine type and h.p. 

Airscrew, diam., pitch and revs. 


Weight of machine empty 
Weight of machine full load 
Weight per h.p. full load 
Tank capacity in gallons 
Performance. 

Speed low down 

Speed at 10,000 feet 

Speed at 15,000 feet 

Landing speed .. 
Disposable load apart from fuel 


Biplane *' Tractor.” 
De H.10a. 


837.4 sq. ft. 

22 ft. 

144.3 sq. ft. 

16.54 sq. ft. each. 

25,75 sq. (1. 

10.0 sq. ft. 

29.5 sq. ft. 

Two 400 h.p. Liberty. 

10.0 diam., 7.3 piteh, 1,625 
revs. 

5,488 Ibs. 

8,500 Ibs. 

10.6 Ibs. 

215 gallons. 


128 m.p.h 
124 mph 
117 m.p.h. 
62 mph 
+» 1,248 Ibs 


ARMSTRONG-WHITWORTH 


Sir W. G 


Neweastle-on-Tyne (Aeroplano Wo: 


(Airship Works) 


Armstrong, Whitworth & Co., Ltd., of Gosforth, 


ks), and Barlow, nr. Selby 


Captain T, F. Fairbairn Crawford, who is general manager of 


the wireraft departm 
1913 and the airship c 
R. G. Lock, R-N., was n 


Murphy is chief designer and works л 
department, Gosforth. Mr. H. H. Go 


it, founded the aeroplane department in 
ortment in 1915 
«tant to the general manager 


Lieut.-Commander 
Mr. F 
ger of the aeroplane 
tly is works manager 


of the airship department, Barlow Aircraft Works, Selby 


Both departments have been working at full pressure during 


the period of the war, and over 1,300 neroplanes 
rigid airships for the Navy have been 


purposes and three lar, 
completed and delivere 


for military 


The following types of aeroplanes have been delivered :— 


BE 2a, BE 
The 70 har. 


ү ‚ biplanes to R-A-F, design 
90 h.p, 120 hp., and 160 h p. Е.К. type Arm- 


strong-Whitworth two-seater biplanes, which were designed by 


Mr. Frederick Koolhoven 
A 250 h.p- triplane 
Several 130 h.p. quadruplanes. 


320 h p. B. R.3, F.N. type, single-seater scout biplanes, (The 


“ Armadillo.") 


420 h p. A.B.C., F.M. type, single-seaterscout biplanes. (The 


* Ara”) Ete, ete., etc 


The following Naval rigid airships. 


H.MR.26, with four 250 h.p. Rolls-Royce engines 


Н M. R.29, with four 2 


50 h.p. Rolls-Royce engines. 


H M1033, with five 270 h.p. Sunbeam engines 
Cars for fifteen 5.5. and coastal type non-rigid airships 


BRITISH AEROPLANES 
_— HÁT ——————————— 


Three-quarter View from Aft—The ре Н. 10A (two 400 h.p. Liberty engines). 


Larger rigid airships are in course of construction and design. 


THE ARMSTRONG-WHITWORTH F.K.3. 

The Armstrong-Whitworth K.K.3 was designed by Mr. 
Frederick Koolhoven, and was built at the time when B.E.2es 
were being produced in large numbers and was an improvement 
on this type of machine. 

In general appearance there is very little difference from the 
B.E.2¢, the fuselage being of the same long, narrow type, with 
the exception that the pilot is placed in front of the observer, 
who is equipped with a swivel gun-mounting. 

A90hp RAF ooled engine is carried in the nose. 

"The underearriage consists of an axle hinged in the middle to 
a central skid which is carried in two Vees from the fuselage, 
the two side struts from the axle bemg mounted on oleo- 
pneumatic shock-absorbers inside the fuselage 


Three-quarter Rear View of the Armstrong-Whitworth F.K.3 (90 h.p. R.A.F. Engine). 
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Specifleation 


Type of machine 
Name or type No. of machine 
Purpose for which intended 
Span 

Overall length 

Maximum height 

Engine type and h.p 

Weight of machine empty 
Tank capacity in hours 


Performance 


Landing 
Climb. 


Te 10,000 feet ninu! 


Two-seater Biplane. 
Armstrong-Whitworth F.K.3. 
Sport and Training 

40 ft 

28 It. 8 in 

10 [t. 2! in 

90 h.p. R.A.F. 

1,900 Ibs 

3: hours 


THE ARMSTRONG-WHITWORTH F.K.8. 


The Armstrong-Whitworth 
Koolhover as а heavier nnd 
d imilar typ 
‹ cut short 1 


ЕК В. 


of under 
front с 


designed Е Mr 

impro K.3. Tt had a 
ept that. the 

and а 


losed 
the fuselage 


, with two 


| à co 


1 meeting in 


0 far пей Ve the upper plane 
Tm tion, the two upper planes bein 
a n 1 Ve the tuselage 
us used to a large extent on various fronts 
р r гий potting, light bombing, photo 
T r nn ane up to the signing of the 
\ ugh it w radually being superseded һу 
А ves of wed design 
Al i hrough i ervice life the ЕК. was 
tly modified hy 1 | Vee-type undercarriage fitted and 
men moun І еа 160 h.p. Beardmore and 
Her radia nproved fitt n the sides of 
fusel I \ long exhaust pipe was also added to carry 
the exhaust fum Il clear of the 
Avcommodat эз made fe о рш camera and wireless 
i lation to he enrried 
Specification. 


Type of machine 

Name or type No. of machine 
Purpose for which intended 
Span 

Overall length 

Maximum height 

Engine type and h.p. 

Weight of machine empty 
Tank capacity in hours 


Performance. 
Speed at 1,000 feet 
Landing speed 

Climb. 
To 10,000 ft. in minutes 


Two-seater Biplane. 
Armstrong- Whitworth F.K.8. 
Military and Commercial. 

43 ft. 4 ins. 

31 ft. 

10 ft. 6 in. 

160 Beardmore. 

2,500 Ibs. 

34 hours. 


104 m.p.h 
45 m.p.h. 


17} minutes, 


THE ARMSTRONG-WHITWORTH “ARMADILLO.” 


This machine was designed by Mr, Murphy as a single seater 
fighter and was produ about the middle of 1918, the trial 
flights taking place in September of that year. 


The chief characteristics of the machines are a square fuselage 
and the top plane resting on the upper longerons. Two pairs of 
interplane struts are fitted on each side of the fuselage 


A 200 h.p. B. R.2 engine is carried in the nose of the fuselage 
and is enclosed in a circular cowl in the top of which is a 
peculiar box-like hump, which is actually a continuation of tho 
upper part of the fuselage brought round and finished off on the 
cowling. In this box-hke arrangement nre two fixed Vickers 
guns, mounted to fire through the airscrew with the usual form 
of fire control gear. 


Specification. 


Type of machine 
Name or type No. of machine 
Purpose for which intended 


Span 

Overall length 

Maximum height 

Engine type and h.p. 
Weight of machine empty 
Tank capacity in hours 


Performance, 
Npeed at 1,000 feet 
Landing speed 

Climb. 
To 10,000 feet in minut 


Single-seater Biplane. 
“Armadillo '' (1918). 
Military and Sport. 

27 ft. 6 in. 

20 ft. 

7 tt. 10 in. 

220 h.p. B.R.2 Rotary. 
1,900 Ibs. 

2} hours. 


140 m.p.h. 
утра 


4} minutes 


The F.K.8 Type Armstrong-Whitworth Biplane. With 120 h.p. Beardmore engine 


Three-quarter Front View of the Armstrong-Whitworth F.K.8 (160 h.p. Beardmore engine). 


Front View of the Armstrong-Whitworth “Ara '' (320 h.p. A.B.C. Engine). 


BRITISH AEROPLANES 


THE ARMSTRONG-WHITWORTH “ARA.” 
‘The Armstrong Whitworth “ Ara," although it was not pro. 
ly this year, was designed as a single-seater 
fighter, but can be easily adapted as a sporting machine for опо 
who desires sornething more than the low-powered, slow-speod 
machines which are being introduced by many firms at the 


duced until ен 


present. time, 


"The fuselage is of square section and carries a 320 h.p. A.B.C. 
its nose, which is covered in by а 
conical cowl leaving tne cylinder heads protruding, а continua. 
tion of the cowl forming а spinner on the propeller boss 


“ Dragonfly" engine i 


An ordinar, 


Specification. 


Type of machine T 
Mame or type No. of machine 
Purpose for whieh intended 


n 

rall length 

Maximum height 

Engine type and h.p. 
Weight of machine empty 
Tank eapaeity іп hours 


formance, 
Speed at 1,000 feet 
Landing speed 

Climb, 
To 10,000 feet in minutes 


AUSTIN MOTORS, LTD. Norhfücld, Birmingham 


A motorcar firm which took up the manufactur aircraft 
during the war, Tn addition to numerous machines to Govern 
ment specifications, have built. the machines hereafter described 


anil illustrated to their own de 


THE AUSTIN * BALL '' SINGLE-SEATER BIPLANE 

Tho Anstin © Ball" biplane wa igned aa a single-seater 
lighting nent. to the ideas of the late Capt. Ball, V.C, D.8.0 
МС, The fuselage i very teaching almost to the top 
plane, and carries in ita nose а 200 h.p. Hispano-Suiza engine 
which ія well cowled in, the radiators being fixed on the sid 
the fuselage below the front centre section strut 

Tho planes are unstajgered and of equal. length, ha 
pair of struta on either side of the fuselng The tail u 
tandard type except that there is no fixed fin area, Und 
carringe ія of the Vee-type, the axle and wheels be 1 
iho apex of the Veo with rubber shock absor A Ar 
kid pivoted to an extension of the rudder-post takes the weight 
f the tail, when the machine is at rest on the ground 


Specification 


Type of machine 


Name or type No. of machine 
Purposes for which intended 
Span 

ба| 

Overall length 

Maximum height 

Chord 

Wing surface 

Span of tail 

Total area of tall 

Area of elevators 

Area of rudder 

Area of Allerons 

Total area of ailerons 
Engine type and h.p 


Weight of machine empty 
Load per sq. ft 

Load per h.p 

Tank oapacity in hours 
Tank capacity 


Performa 


vee-type undercarriage is fitted 
plane is placed very low over the top of the fuselage thus giving 
the pilot ап excellent view upwards. 


The upper 
Three Armstrong-Whitworths. —Two of the F.K.10 Type Quadrupianes and an Р K.8 with a Sunbeam-Coatalen "Arab 
Engine. Eight F.K. 10s went to the RNAS for fighting and bombing 


Single-seater Biplane. 
“ Ara" (1919). 
Military and Sport. 
ft. 6 in. 


1,900 Ibs. 
3} hours. 


150 m.p.h 
55 m.p.h 


5j minutes 


The Armsirong-Whitworth *Ara'' 320 h.p. A.B.C. “ Dragont 


o st й ** (200 h.p. Hispano-Suiza Engine 
Single-seater Biplane, Scout Front View of the Austin “ Ba p. Hispa à Eng 


Fighter 
Austin “ Ball 
Seouting and Fighting 
30 ft 
4 ft, 9 in 
211t. 6 in 
9ft. 3in 
btt 
290 sq. ft 
11 ft. 3 in. (over elevators 
32 sq. ft. (includes elevators 
B sq. ft. each 


200 h.p. Hispano-Suiza “ V 
iype, water cooled 

1,426 Ibs. 

7 tbs 


BRITISH AEROPLANES 


GREYHOUND 


THE AUSTIN 


Three-quarter Front View of the Austin *' Ball" 


Side View of an Experimental Austin Triplane 


Single-seat Fighter. 


Specification 


Type of machine 


Name or type No. of machine 
Purposes for which intended 
Engine type and h.p. 

Span 


Gap 
Maximum height 
Chord 


Total surface of wings 
Span of tail 

Total area of tail 
Total area of elevators 
Area of rudder 

Area of fin 


Area of each aileron and total area 


Weight of machine empty 
Load per sq. ft. 

Weight per h.p. 

Tank capacity in hours 
Tank capacity in gallons 
Weight of machine full 


Performance (estimated) 


Speed at 10,000 feet 
Landing speed 
Climb. 


To 10,000 feet 


An Austin-built S.E.5a. 


Two-seater Fighter, Recon- 
naissance Biplane. 

“ Greyhound." 

Fighting and Reconnaissance. 

A.B.C. “ Dragonfly," 320 h.p. 

Top plane, 39 ft.; 
bottom plane, 36 ft. 7 in. 

4 It. 117 in. 

10 ft, 4 in 

Top plane, 6 ft. 4.8 in.; 
bottom plane, 4 ft. 3 in. 

400 sq. ft. 

12 ft. 9.5 in. 

47 sq. ft 

19.8 sq. ft 

9.9 sq. It 

Top, 2.76 sq. ft 
bottom, 2.3 sq. ft 

Two top, 14.8 sq. ft.; 
two bottom, 7.8 sq. ft ; 
tofal, 45.2 sq. ft. 

2,050 lbs, 

7.72 lbs. per sq. ft. 

10.3 Ibs. 

3 hours. 

Petrol 86 galls., oil 8 galls. 

3,090 Ibs. (including guns, 
ammunition, &c.) 


130 m p.h. 
45 m.p.h 


11 minutes. 
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AVRO. Aeroplanes. л. v Roe & Co, Ltd, Clifton 


Street, Miles Platting. Manchester. Overall Dimensions. 

A new factory, with its own aerodrome and experimental Span of upper wings 36 ft. 0 in. 
Qn has been established at Hamble, Hants, where Mr. A. Span of lower wings 36 ft. 0 in. 

. Roe is in charge, assisted by his brother, the Rev. E. V. Span of tail plane 10 ft. 0 in. 
s Height overall 10 ft. 5 in. 

‘Phe main output of the firm is produced at the Manchester Length overall 29 ft. 5 in. 
Works. Chord top wing ‚ Aft. 9in 

Mr. H, V. Roe left. the firm in 1917 and joined the Royal EUIS UID ^ Aft 9 in. 
Flying Corps Не was injured in an accident in the Vosges Ch EHE ET plane - 2 ft. 8% in 
while night-flying, and hus now retired from tho aircraft ord elevator: 2 ft, 4 in. 


business: 


"The history of the Avro machine commences with the design 
in 1906 by Mr. A. V, Roe of u biplane, which by leaving the 
ground at Brooklands, in July, 1908, was the first British 
meroplane to fly. 1а 1909, Mr. Roe flew n triplane with a 9 h.p- 
J.A.P engine at Lea Marshes. During 1910, Ме Roe built two 
more triplanes, fitted with 30 hp J.A.P. and 35 h.p. Green 
engines, and flew them at Wembley and at Brooklands. 

Early in the summer of 1911 an Avro biplane made its first 
flights at Brooklands, piloted by Mr. Howard Pixton. At 
this period the embryo * Avro " firm was financed by Mr. H. 
V. Roe, who owned the firm of Everitt & Co., Webbing Manu 
faeturers, of Manchester 

From this biplane of 1911 the development of the Атто 
machines is to be traced through a very pretty little machine 
with a 40 hp. E.N.V. engine, built for Mr. Duigan, the first 
Australian aviator, an extremely efficient two-seater with a 60 
h,p. E.N.V. engine, n series of 50 h.p. Gnome engined machines 
onlered hy the War Office. which were actually the first aero 
planes designed and built by a British firm to be delivered to 
the British Army, to the totally enclosed biplane with the 60 
lup. Green engine which gave so good an account of itself 
in the British military trials at Salisbury Plains in 1912 

Early in 1913 the famous two-seater Avro with an 80 h.p 
Gnome engine made its appearance. This machine—unaltered 
in all its essential acrodynamic features and in its main dimen- 
sions—survives to this day as the Standard Arro training 
machine. 


THE AVRO STANDARD TRAINING BIPLANE. 

By a process of detailed improvement, which has led to 
increased strength and greater simplicity, and by the adoption 
of standardised methods of manufacture. the 80 h.p. machine 
ot 1913 has evolved into the Type 504 K., a machine admirably Three-quarter front view of the Avro 504K Standard Training Machine 
adapted for the methods of quantity production. g d 

GENERAL REMARKS 

This machine is specially suitable for the purpose of training 
pilots, and has been adopted as the Standard Training Machine 
hy the Royal Air Force 

In the 504 К. Type the nose of the machine has been altered 
and the engine mounted overhung from the bearers. The 
machine will now take any of the existing rotary engines up to 
150 hp. This has been accomplished by suitably designing 
the engine mounting and fitting adaptors to take the different 
engines. It will be seon that this is a great advantage from 
the engine supply point of view. 

The machine retains its characteristics of simplicity, strength 
and controllability, and one of its chief advan is the ease 
with which it can be repaired at School Workshops where 
interchangeable spares can be obtained readily 


Specification. 

The following tables give the main features of this machine 
Type of Aeroplane 2 Seater Biplane (Training Machine). 
Aeroplane Specification ~ Avro” Type 504K. 

Engine 100 Mono Gnóme, 110 Clerget, 


110 Le Rhóne, or 130 Clerget. 
Revolutions of engine for 
stated b.h.p. ..1250 r.p.m. 


Estimated speed with full load and with all fittings in position. 
Maximum speed for the above horse power and revolutions. 


At ground level 95 m.p.h 
At 8,000 feet . 87 m p.h 


At 10,000 fe 85 m.p.h 
Duration of flight at this speed. 

At ground level 2 hrs. 
At 8.000 feet... 2.14 hrs 
At 10,000 feet .. Б 3 hrs 
Minimum speed with full load near 

ground 1 з . 40 mph 
Estimated speed at } power at 8,000 

feet .. EC 74 mph 
Estimated speed at } power at 10,000 

feet 71 m.p.h 


Estimated duration at } power at 


8,000 feet T hrs. 
Estimated duration at j power at 
10,000 feet Ps 4.25 hrs 
Estimated climb with full load and with all fittings in position. 
To 3.500 feet К 5 mins ^ 
To 8,000 feet 10 mins AVRO 504B Biplane, 80 h.p. Gnome, about to start. This type of 
T х v 3 ‚ abo a з type of Avro was one of the most successful machines in the early 
To 10,000 feet 16 mins oe of ae SE OWING o at durability, speed, and climbing power. It is still one of the most efficient nachina for it agate 
Seating Accommodation. bul ч о Е surpassed in actual performance by machines with bigger engines, so is very largely used to-day as а trair 
үү ырш араан мае, machine for Service pilots practising cross-country flying before passing on to the higher-powered war machines. It wil 
ре оса pasion соле opiat ne that 504As carried out the first ever strategic bombing raid, on 21 November 1914, when three RNAS aircraft 
Airserew. attacked the Zeppelin sheds at Friedrichshafen f 
Type 2 bladed “ Avro,” 
Pitch (110 Le Rhone) 8 ft. Sin 


Diameter 9 ft. O in. 


pou 
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Side view of the Avro 504K Seaplane. This machine is the Standard Training Machine in all essentials, fitted with a float under-carriage. 


Details of Weight. 


Component Weight in Ibs. 


Tail Unit. 


Tail pla зе with supports 214 
Elevators 12 
Rudder with levers and wires 81 
Total 42 lbs 
Main Lift Structure. 
Wings with flaps with centre section 2602 
Interplane struts S MI 
Interplane wires 941 
Total 326 Ibs. 
Alighting Gear. n 
Undercarriage with axle and skid 65 
Main Wheels 100 х 700 40 
Wing skids 2 
Tail skids . 6 
Total 113 Ibs. 
Hull. 
Body and Engine Housing . . « 270 
Aeroplane.control gear and wires 30 


Other details, flying instruments, lighting set, etc. 2 


Total .. 325 Ibs 
Power Plant. , = 
Engine with magnetos 110 h.p. Le Rhône .. , 330 
Airscrews, boss and bolts — .. E е 41 
Oil tanks, cooler and piping А > > 15 
Petrol tanks, piping and air pressure system 39 
Total = 425 lbs 


Total weight of machine bare with water in radiators 1231 Ibs. 


Military Load. 
Crew of 2 at 180 Ibs, éach 


Weight of Machine in Flying Trim. 
(a) Weight of machine hare with water in radiators 1231 
(b) Military load E А Y . 360 
(c) Petrol 251 galls 
(d) Oil 6 galls, 


Total ++ 1829 Ibs, 


Areas. Wings and Ailerons. 


Тор ИЕ 
Second .. * 


173 aq. ft. 
157 sq. ft. 


Total .. 330 sq.ft. 


THE AYRO TWO-SEATER FIGHTER. Type 530. 


This maehine was originally designed by Mess A. V. Roe 
nd Co, m 1915. to meet, the needs of the R.F.C. for a fast 
two-seater fighter. For some reason or other (presumably 
because it wax xo much better than the contemporary R.A.F. 
product —Ep.) the machine did not obtain the approval of the 
authorities, and Ins never been put into production 

In its design special attention has been given to securing the 
best. possible view for both pilot and passenger. 

The upper centre section is arranged to be level with the 
pilot's eye. thus obstructing his view to the smallest possible 
extent. The lower plane is staggered back and gives hin a 
view downwards and forwards at a very steep angle. 

Tho rear gunners’ seat i> aft of the trailing edge of the lower 
wing, so that both оссира fs have а very wide range of vision 


The following tables cive the cssentinl details of the machine :— 


360 Ibs. 


General arrangement of the Standard Avro Type 504 К. 


Specification. 


Type of machine 

Name or type No. of machine 
Purpose for which intended 
Span 

Gap, maximum and minimum 
Overall length 

Maximum height 

Chord 

Total surface of wings 

Span of tail 

Total area of tail 


Area of elevators 
Area of rudder 
Area of fin 


Area of each aileron and total area 


Maximum cross section of body 
Horizontal area of body 
Vertical area of body 

Engine type and h.p. 
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Two-seater Biplane. 

Avro 530. 

Fighter or fast two-seater. 

36 ft. 

5 ft. 

28 ft. 6 in. 

9 ft. 7 in. 

5 ft. 6 in. 

3251 sq. ft. 

12 ft. 

52.2 sq. ft. (including 

elevators). 

23.8 sq. ft, 

8.8 sq. ft. 

4.5 sq. ft. 

414.5 sq. ft. 58 sq. ft. 

14.0 sq. ft. 

63) sq. ft. 

100 sq. ft. 

200 h.p. Hispano-Suiza or 
Sunbeam “ Arab,” 


SCALE or FEET 


Airscrew, diam,, pitch, and revs.. Avro Tractor D. 2.97, p. 
2.82; r.p.m. 1,200 5 

1,695 Ibs. 

8.23 lbs. 

13.4 Ibs. (assuming 200 h.p.; 

4 hours at 10,000 ft, 

40 gallons. 


Weight of machine empty 
Load per sq. ft. 

Weight per h.p. 

Tank capacity in hours 
Tank capacity in gallons 


Performance. 


Speed low down 
Speed at 10,000 feat 
Speed at 20,000 feet 
Landing speed. . X. 


114 m. p.h. 
102 m p.h. 


98 i p.h. 


Climb. 


То 5,000 feet in minutes 6] min, 
"Го 10,000 feet in minutes .. 15 
To 20,000 feet in minutes Coiling, 18,000 ft. in 40 mins. 


Disposable load apart from fue! ,, id „> 574 lbs. 
Total weight of machine loaded — .. T +» 3,880 Ibs. 
ге 
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THE AVRO "MANCHESTER" TWIN-ENGINED 
BIPLANES. 


"The two * Manchester" types hereafter described differ mainly 
in respeet of their power plant. 

Both have a common origin in the Avro “ Pike" a twin- 
engined threo-seater fighter-bomber built and designed for the 
Royal Naval Air Service by the Avro firm in 1916. 

his machine, fitted with two 160 h.p. Sunbeam engines, per- 
formed exceedingly well in spite of the insuilicient power plant, 
and was undeniably one of the cleanest twin-engined designs 
which has yot been produced. 

The '* Manchester " Mark 1 and 2 machines differ very little 
in their general arrangements and outline from this original 

One very interesting feature which is shown in the scale 
drawings reproduced of the Mark 1 machine, is the method of 
balancing the ailerons which is employed. 

To the top of tho upper king post of the top plane aileron a 
small plane is fixed. When an aileron is pulled down this plane 
is given a positive incidence by the movement of the king-post, 
and gives an appreciable lift. As the plane is ahead of the 
aileron hinge, this lift assists in holding the aileron down, and 
so partly balances the aileron. 

When the aileron is pulled up the balancing plane is given a 
negative incidence, and exerts the required balancing forco 
tending to hold the aileron up. 

Both types are three-seaters with pilot's cockpit under the 
leading edge of the wings, observer's seat and gun turret in 
the nose of the fuselage, and в rear gunner's cockpit well aft 
of the main planes, whence a very wide field of fire is obtained. 


THE TWIN-ENGINED AVRO.--' Manchester Mark 1." 


Type of machine . Three-seater Twin - engined 
Biplane 

Avro ** Manchester Mark I" 

phy, reconnaissance, 


Name or type No. of machine 
Purpose for which intended 


Span f 


Gap, maximum and minimum 
Overall length 


Three-quarter front view of the Avro Two-seater Fighter, Type 530, (200 h.p, Hispano-Suiza). 


Maximum helght 12 It. 6 in. 

Chord . 7 ft. 6 in. 

Total surface of wings 843— 30 (area of nacelles). 
Span of tall 18 ft. 

Total area of tall 82 sq. ft. (including elevators.) 
Area of elevators 32 sq. ft. 

Area of rudder 19 sq. ft. 

Area of fin 11.7 sq. ft. 

Area of each aileron and total area 31 sq. [t.; total 124 sq. ft. 
Maximum cross section of body 14.3 sq. ft. 

Horizontal area of body 80 sq. ft. 

Vertical area of body 111 sq. ft. 


Engine type and h.p. 
Airscrew, diam., pitch, and revs. 


Weight of machine empty 
Load per sq. ft. 
Neight per h.p. 


Tank capacity їп hours 


Tank capacity in gallons 


Performance. 
Speed low down 
Speed at 10,000 feet 
Speed at 15,000 feet 
Landing speed 

Climb. 
To 5,000 feet in minutes 
To 10,000 feet in minutes 
To 20,000 feet in minutes 


Disposalile load apart from fuel 
Total weight of machine loaded 


THE TWIN-ENGINED AVRO. 


Type of Machine 


Name or type No. of machine. 
Purpose for which intended 


Span б 5 
Gap, maximum and minimum 
Overall length - 
Maximum height. . 

Chord 

Total surface of wings 


Span of Tail 

Total area of Tail 

Area of elevators 

Area of rudder 

Area of fin 

Area of each aileron and total area 
Maximum cross section of body 
Horizontal area of body 
Vertical area of body 

Engine type and h.p. 


Airscrew, diam., pitch and revs. 
Weight of machine (empty) 
Load per sq. ft. 

Weight per h.p. .. 

Tank capacity in hours 


Tank capacity in gallons 


—** Manchester Mark II.” 


A.B.C ''Dragon-fy''; 320 
h.p. at 1,650 r.p.m. 
Avro Tractor D.2.9m.. P. 2m., 


4,049 Ibs. Performance. emm 
moan 11 і 125 h To 5,000 feet in minutes 6} б К ; 
10.3 Ibs Speed 1000 fest ер To 10,000 feet in minutes 16}, 15,000 ft. in 32 mins. 
. . Speed ai ее > To 20,000 feet көш Bérvioe ceiling 17000 ft. i 
5} hours, at 10,000 ft. (includ- Speed at 15,000 feet 1124 m.p.h. › in minu ervi ө сешп i 
ing climb). Landing speed 45 m.p.h Disposable load apart from fuel .. 1,614 Ibs. 
сома "Total weight, of machine loaded o 7,158 lbs 


ph 
ph 
p.h s = = 
45 m.p.h 


No bombs 
4i mins — .carried for this 
1l mins performance 
Service 

ceiling, 

40 mins. 
1,007 Ibs 
6,586 lbs. 


Three - seater Twin - engined 
Biplane. 

Avro “ Manchester Mark П.” 

Photography, reconnaissance, 
bombing. 


Three-quarter front view of the Avro “ Pike’? (two 230 h.p. B.H P. engines). 


843—26 (area of engine 
nacelles) 

13 ft. 

82 sq. ft. (including elevators). 

32 sq. ft. 

19 sq. ft. 

11.7 sq. ft. 

81 sq. f. 

14.3 sq. ft. 

80 sq. ft. 

111 sq. ft. 

Siddeley “ Puma ** (boosted); 
300 h.p. at 1,600 r.p.m. 
Avro Tractor D. 2.9m., P. 2m., 

r.p.m. 1,600. 
4,574 Ibs. 
8.76 15. 
11.93 Ibs. (assuming 600 h.p.) 
3} hrs. at 10,000 ft., including 
climb. 
116 gallons. 


otal 124 sq. ft. 


atic is been ра 


fighter, Gm 1 te 
and manoeuvrability. It is extraordinarily quick and light on 
the controls, and in mock flig for which it has so far been 
used, has easily out-manduvred other machines which have 
been standardised 


Although the n fitted with 110 Le 
Rhone, it is proposed to fit a much higher-powered engine, so 
a still better performance 


first machine has only be 


as to get 

The view in every direction is excellent, as the pilot sits 
between the main spars of the top plane, and has a perfect 
view both upwards and downwards, the dimensions of the 
bottom plane being so small as hardly to obstruct the view at 
all 

The pilot's cockpit is very roomy and comfortable, and full 
use can be made of the controls without any obstruction. 

The guns are Conveniently placed and the ammunition boxes 
and chutes well arranged 

The engime control 
the pilot's left-hand s 
able position for use 


placed in a convenient position on 
е, and the hand-pump is in à comfort 


Specification. 


Type of Aeroplane 
Aeroplane specification 
Engine 


Single-Seater “ Fighter.'" 
Avro * Spider.” 
180 h.p. B.R. 2. 


Revolutions of engine for stated b.h.p. 
Estimated speed with full load and with all fittings in position. 
Maximum speed for the above 
At ground level 
\t 8,000 feet 
At 10,000 feet 


1250 r.p.m. 


horse-power and revolutions 
124 m.p.h 
121 m.p.h 

2 mph 


At 15,000 feet m.p.h 

Duration of flight at this speed, 
At 10,000 feet 2 hrs 
At 15,000 feet 24 hrs. 


Minimum speed with full load near 
ground 45 m.p.h 
Estimated climb with full load and with all fittings in position, 


To 3,500 feet 2:2 mins. 


To 8,000 feet. 5 mins. 

To 10,000 f et 7 mins. 

To 15,000 feet 13} mins. 

To 18,000 feet . . 20 mins. 

To 20,000 feet б 26 mins. 
Pilot, position . Between main spars of top plane. 
Air-screw. 

Type * Avro.” 

Pitch 2 9 ft 

Diameter 8 ft. 6 in, 


Overall Dimensions. 
Span of top wings 
Span of bottom wings 


28 ft. 6 in 
21 ft. 6 in. 


Span of tail plane - А 8 ft. бп. 

Height overall 6 7 ft. 10 in. 

Length overall А 20 ft. 6 in 

Chord top wing à 6 ft 

Chord bottom wing , 2 ft. Gin, 

Chord tail plene т s . 2ft. 8in 

Chord elevator. Г os " 1 ft. 6 in 
Armament and Military Load. 

Pilot’s gun sa = А 70 

Mounting and ammunition box 20 

Belt and ammunition, 800 rounds .. 60 


Total Gun Load 150 lbs. 
ее 8 


Уёгу Pistol with cartridges .. — .- 
Total reconnaissance load 8 Ibe. 
Military Load. х > 
Total of Gun, bomb and reconnaissance loads 158 
Crew of l at 180 lhs ,, E m «4 . 180 


Total military load 338 Ibs, 


Weight of Machine in Flying Trim. 


(a) Weight of machine bare .. "d v. 1148 
(b) Military load 338 
(c) Petrol 26} gallons r ‚ 194 
(d) ОП 6 gallons : . 5 
Total 1734 lbs. 
Areas.— Wings. 
Top Ў гә : 122 sq. ft. 
Second Е 45 sq. ft. 
Total 167 вч. ft 
Wing Flaps 
Tonic 22 sq. ft. 
Total supporting surface 189 sq. ft. 
Tail Plane = ЗАР 17.5 sq. ft. 
Elevators 1l aq. ft. 
Rudder 7.8 sq. ft. 
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Side view of the Avro ''Spider." 


Materials, 
Wing spars 
Wing struts 
Body struts 
Undercarriage 
Longerons in body 
Shock absorber 
Petrol tank 
Pressure feed capacity 
Material 
Weight empty. 


Loading. 
Loading on wing surface per sq. ft 
Weight fully loaded per h.p 
Weight carried on tail when in flight 


Control. 
Type of aeroplane controls 
Position of engino controls 


Rudder bar adjustable 
Tail skid controllable. . m 
Load on tail skid when loaded ready 
for flight .. — .. ег» z 
Tail plane adjustable on the ground 
but not in the air from pilot's seat 


Bracing. 
Wings—(a) Internal... 
(b) External ,, <3 


(110 h.p. Le Rhone.) 


Built up spruce. 
Steel tubes. 
Spruce. 

Steel tubes. 
Spruce. 

Rubber cord. 
Behind pilot 
264 gallons 
Tinned steel. 
20 Ibs. 


9.15 Ibs. 
9.65 Ibs, 
Nil, 


Stick and V foot bar. 
On left hand side of 
body 


100 Ibs, 


High tensile wire 
Steel struts. 


Body > High tensile wire. 
Undercarriage . . Cable. 
Undercarriage. 
Туре с. блек oho ae deem TEES, 
Size of Standard Wheels fitted +» 700 m/m x 78 mim 
Top. Bottom. 
Minimum factor of safety—front spars 13 9i 
rear spars 13 
Rear wing bracing. 
front struts 6 6 
rear struts 6 6 


Range of movement of centre of pressure 


.20 to .5 of chord. 


(110 h.p. Le Rhône.) 
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B.A.T. "тһе British Aerial Transport Com 
Office, 38, Conduit Strect, London, W. 
Road, Willesden, London, N.W.10. 


Founded by Mr. Samuel Waring (now Sir Samuel Waring, 
Bart.) in 1917, when the firm took over, purely ла an experi- 
mental works, not ns a production factory, the premises in 
Hythe Road, formerly oceupied by the Joueques Aviation Со, 


Chief designer, Mr. Frederick Koolhoven, who, in conjunction 
with. M. Béeherenu, was responsible for the design of the 1913 
** Gordon Bennet " Deperdussin monoplane, the first machine to 
cover 120 miles in an hour. Mr. Koolhoven was also responsible 
for the design and construction of the British Deperdussin 
machine built for the British Military Triale of 1912, which 
machine was still flying in 1917, and for a number of the 
Armstrong- Whitworth machines, including tho type F.K. $, one 
of the very few 1914 designs which continued to be used on 
active service till the signing of the Armistice. 


THE B.A.T. “BANTAM.” 


The B.A.T. ** Bantam " is a small single-seater fighter, and 
although it was never adopted by the Air Board, it certainly 
bad the finest performance for its type of any machine con- 
structed at the time. The fuselage is of the monocoque type, 
built up of formers covered with three-ply, dispensing entirely 
with any form of internal bracing. The main planes have a 
very small gap, which is practically filled by the fuselage, and 
the pilot is seated between the centre section spars, with his 
head protruding above the top plane. Tho sides of the cockpit 
ere cut away, thus giving him a good view downwards. 


"Two sets of struts are fitted, one either side of the fuselage. 
The under-carriage consists of two Vees, one under each of the 
inner sets of interplane struts. Two tubes hinged to the under 
side of the Mess апа rubber spring to the Vees form axles 
for the two whecls. 


yy. Head 
^ orks, Hythe 


The armament consists of two fixed Vickers guns fitted low 
down on either side of the pilot, and firing between the two 
lower pairs of cylinders. 

Specification, 


Biplane 
“ Bantam "Е.К, 23. 


Type of machine 
Name and type No. 


Purpose Ё Single-seater Fighter. 
Span.. 3 25 ft 

Gap а Sift. 3) in. 

Overall length 5 18 ft. 5 In. 
Maximum height s .. 6ft. 9 іп. 

Chord ns . ‚84 11] in. 

Total area of wings 185 sq. ft 

Span of tail " 9 tt. 2 in. 

Total area of tail . . 23 sq. It. 

Area of elevators 6.8 sq. ft 

Area of rudder : 4.4 sq. ft. 

Area о! fin m . 2.85 sq. ft. 

Area of ailerons 4.5 sq. ft. each; 18 sq. ft. total. 
Max. cross sectiona! area of body 8.7 sq. ft. 

Horizontal area of body 32 sq. ft. 

Vertical area of body 30 sq. ft. 


Engine type and h.p. 


А.В.С. “ Wasp.” 


Airscrew * Bat" dia. 7 ft. 10! in.; 
pitch 5 ft. tin. 
Weight of machine empty $30 Ibs. 
Load per sq. ft. 1.2 lbs. 
Load per h.p. 1.85 lbs. 
Tank capacity, hours 31, 
Tank capacity, gallons 22. 
Performance. 
Speed at ground level 138 mph 
Speed at 10,000 fect . 134 an. p.h. 
Speed at 15.000 feet 127 п.р. 


Specd at 20,000 fcet 121 m. p.h 

Landing speed 50 m. p.h. 
Climb. ү 

To 5,000 feet in minutes 3 mius. 10 secs 

To 10,000 feet. in minutes ) minutes. 


То 20.000 fect im minutes 
Disposable load apart from fuel 
Total weight of machine loaded 


THE B.A.T. “BABOON.” 


21.48 ininutes. 
78 lbs. 


1,333 Ibs. 


TYPE F.K. 24. 


A small dual control two-seater, designed for training purposes 


Very great attention has been paid in design to case of 
manufacture and mterchangeability of parts 


As ап instance of this it may be noted that ailerons, rudder 
and elevators are all identical and interchangcable. 


The following are the leading particulars. 


Specification. 
Type of machine Two-seater Biplane (dual 
control). 
Name or type No. of machine B.A.T. F.K. 24 ** Baboon.” 


Purpose for which intended Training. 

Span 25 ft. 

Chord 35 5 ft. 7 in. 

Gap, maximum and minimum 4 ft. 8' in. 

Stagger Nil. 

Dihedral 2° upper and lower planes. 


Overall length: 

Overall height 

Total area of planes 

Ailerons 

Area of each and total area of 


22 ft. 8 in. 

8 ft. 10 in. 

259 sq. ft. 

On upper and lower planes. 


ailerons Each 6 sq. ft. Total 24 sq. ft. 
Span of tail 9 ft. 10 in. 
Total area of tail 27.75 sq. ft. (including 


elevators). 


Area of elevators 
Area of rudder" 
Area of fin I 


Max. cross sectional area of body 


Side area of body 

Engine (type and B.H.P.) 
Revs, at nominal b.h.p. 
Propeller (make and type, etc.) 


Weight of machine empty 
Load per sq. ft. 

Weight per h.p. 

Tank capacity in hours 
Tank capacity in gallons 


Disposable load, apart from fuel 


Armament. 
Weight of Instruments 


Total weight of muchine fully loaded 


Performance. 
Speed (at ground level) 
Landing speed 

Climb. 
To 10,000 feet, . 


52 sq. ft. 

170 A.B.C. Wasp I. 

1850 r.p.m. 

B.A.T. 2 blade Tractor dia. 
7 It. 10 in., pitch 5ft. 

950 Ibs. 

5.2 Ibs. 

7.95 Ibs. 

2 hours. 

12 gallons. 

400 Ibs. 


“+ 12 108, 
1330 158. 


90 m.p.h 
40 m p.h. 


12 mins, 


THE BAT “BASILISK.” 


The ** Basilisk ” is a slightly enlarged form of * Bantam 


‘The principal alte 


ons are the installation of the 320 hp. 


A.B.C. “ Dragonfly" engine, an increaso in the gap, and the 
placing of the pilot in rear of the main planes 

Speciflcation. 
Type of machine Biplane. 


Name and type No. 
Purpose 

Span 

Gap 

Overall length 
Maximum height 

Chord 

Total area of wings 
Span of tail 

Total area of tail 

Area of elevators 

Area of rudder 

Area of fin 

Area of ailerons 

Max. cross sectional area of body 
Horizontal area of body 
Vertical area of body 
Engine type and h.p 
Airscrew 


Weight of machine empty 
Load per sq. ft. 

Load per h.p. 

Tank capacity, hours 
Tank capacity, gallons 


Performance 
Speed at ground level 
Speed at 10,000 feet 
Speed at 15.000 feet 
Speed at 20,000 feet 
Landing speed 

Climb. 
Fo 5,000 feot in minutes 
To 10,000 feet in minutes 
To 20,000 feet in minutes 

Dispesable load apart from fuel 


Totul weight of machine loaded 


“ Basilisk ” Е.К. 25 

Single-seater Fighter. 

25 ft. 4in. 

4 ft. 4 in. 

20 ft. 5 in 

8 ft. 2 in. 

4 ft. 61 in. 

212 sq. ft. 

9 ft. 10 in. 

22 sq. ft. 

8.3 sq. ft. 

4.5 sq. ft. 

2.6 sq. in. 

1.5sq.ft. each; 30sq ft total 

9.2 sq. ft. 

29.5 sq. ft. 

47 sq. ft. 

A.B.C. “Dragon-fly,” 320 h.p 

“ Bat ™ dia. 8 ft. 8in.; pitch 
8 ft.; 1,650 r.p.m 

1,350 Ibs. 


162 m p.h 
154 m pl 
141 mph 
132 m.p-h 


32 mpl 


16.40 minut 
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Side View of the B.A.T. “ Basilisk” (320 h.p. A.B.C. “ Dragonfly ’’ engine). 


The B.A.T. “ Baboon ' Two-seater Training Machine (170 h.p. A.B.C. “ Wasp.’’) 


Three-quarter Front View of the B.A.T. “Baboon "" Training Machine (170 h.p. A.B.C. “ Wasp "' engine). 


BEARDIMORE. Wm, Beardmore & Co, Dalmuir, nr. 
Glasgow, Scotland. ‘The world-famous firm of engineers and 
shipbuilders, prape just before the war, to construct under 
license the Л.Р. W. biplane (see GERMANY) fitted with Beard 
moro Daimler motors. 

Mr. G. Tilghman Richards {late licut. R.N.V.R ) is in charge 
of the design and technical department of the aircraft works. 

In addition to the manufacture of a number of machines of 
external design, this firm has produced a number of machines 


of its own design. Particulars of the more important types are 
given herewith, 


THE BEARDMORE BIPLANE W.B. 1. 
This was a large two-seater bomber, from which the type 
У.В. la was developed later. — The following gives the main 
particulars of this machine :— 


Specification. 
Type of machine . . 3 Biplane. 
Name or type No. of machine W.B. 1. 
Purpose for which intended Bomber. 
Span v T + ~ 61 ft. Gin. 
Gap, maximum and minimum 7 ft. 


Overall length.. .. $ 32 ft. 10 in. 


Maximum height . . 14 ft. 9 in. 
Chord . v T af 3 
Total surface of wings, including 

ailerons . Rx ~- 796 sq. ft. 
Span of tail M $ 18 ft. 
Total area of tail _. 106 sq. ft. 
Area of elevators 40 sq. ft. 
Area of rudder 20 sq. ft. 
Area of fin 14.2 sq. ft. 


Area of each aileron and total area 28.32 Sq. ft., 113.26 sq. It. 


Maximum cross section of body 15.2 sq. ft. 
Horizontal area of body 88 sq. ft. 
Vertical area of body 81.6 sq. ft. 


Engine type and h.p. 240 h.p. Sunbeam or 230 h.p. 
Beardmore Adriatic. 

10 ft. 6 in. dia., 1,075 revs. 
(with Sunbeam). 


3,410 Ibs. (with Beardmore). 


Airscrew, diam., and геуз. 


Weight of machine empty 


Load per sq. ft. 7 Ibs. 
Weight per h.p. 23 Ibs. 
Tank capacity in hours 7.3 hours. 


Tank capacity in gallons 
Performance. 


Speed low down 
Lending speed 


Climb. 


To 5,000 feet in minutes 


137 gallons. 


91 m.p.h 
48 m.p.li 


26 minntes 


То 10,000 feet in minutes 44 minutes. 
Disposable load apart from fuel 1,100 Ibs, 
Total weight of machine loaded . 5,600 lbs. 


THE BEARDMORE BIPLANE W.B. 1A. 


The Beardmore two-seater biplane W.B. la. was designed as a 
long-distance bomber equipped with a 500 h.p. Beardmore 
Atlantic engine. The main planes are heavily staggered, are 
of large span, and have four pairs of interplane struts at either 
side of the fuselage. The pilot and observer are placed very 
much in rear of the main plane, the pilot being midway between 
the main and tail planes and the observer is immediately in 
advance of the fixed fin which emerges from the fairing round 


the observer's cockpit. 


Specification. 

Type of machine Biplane. 
Name or type No. of machine W.B. ia 
Purpose for which intended Bomber. 
Span 2 70 ft. 
Gap, maximum and minimum 7 ft. 3 
Overall length 32 ft. 10 in. 
Maximum height 15 ft. 8 in. 
Chord : 7 ft. 
Total surface of wings, including 

ailerons . 946 sq. ft. 
Span of tail 19 ft. 
Total area of tail 110 sq. ft. 
Area of elevators 33.5 sq. ft. 
Area of rudder 20 sq. ft. 
Area of fin 14.2 sq. ft. 


Area of each aileron and total area 29.5 sq. ft., 118 sq. ft. 


Maximum cross section of body.. 22.5 sq. ft. 
Horizontal area of body 105 sq. ft. 
Vertical area of body 181 sq. ft. 


Engine type and h.p. 
Airserew, diam. and revs. 


Beardmore Atlantic 500 h p 
14 ft, 900. 


Weight of machine empty 4,537 Ibs. 
Load per sq. ft. 9.4 Ibs. 

Weight per h.p. .. 17.3 Ibs. 
Tank capacity in hours .. 6.5 hours. 


Tank capacity in gallons 


214 gallons. 


Performance. 
Speed low down 110 m. p.h 
Spoed at 10,000 feet. 101 м.р. 
65 m p.h. 


Landing speed 


Climb. 
То 5,000 feet in minutes 
То 10,000 feet in minutes 


Disposable load apart from fuel 
Total weight of machine loaded 


12 minutes. 
27 minutes. 


2,700 Ibs, 
8,900 Ibs. 
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Front View of an early Beardmore Experimental Single-seater Biplane. 


Side View of a Beardmore Type W.B.i “Adriatic ” (230 h.p. B.H.P. Engine). 


THE BEARDMORE FIGHTER W.B.2 AND 2A. ra dge of the bottom plane, giving both an excelle 
all rounc 
The Beardmore W.B. ? is a conventional two-seater fighter The type W.B. 2a modified version of m 
equipped with a 230 h.p. Hispano-Suiza engine. The main fitted with a Beardmore “ Adriat wine of 23 | 
planes are heavily staggered. Тһе pilot is situated under 1ereased tank capacity 
the trailing edge of the top plane and the observer over the The following tables give the details of both machir 


BEARDMORE BOMBING 

TYPE WBA 
515 IP. BEARDMORE PACIFIC ENGINE 
EEC ENSINE. 


AEROPLANE 


Balones, 
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Specification. 
Type of machine Biplane. 
Name or type No. of machine W.B. IV. TARE оа пор 
cal area of bo 75 sq. ft Purpose for which intended Ship's Scout, Speed at 10,000 feet 102 m.p.h 
е type and h.p Beardmore Adriatic, 230 h.p. span mum in Landing speed 45 mipih. 
n. and revs 01 50 r. ү 
Airscrew, diam, ant spinis Overall length 26 it. 6 in Climb. ` : 
Weight of mac 1.6 Ibs. Maximum height 9 ft. 10.5 in To 5,000 feet in minutes 7 minutes. 
Load per sq. ft Chord Top 6 ft. 3in., bottom 4ft. 9 in. To 10,000 feet in minutes 18 minutes, 
Weight per h.p: .- Total surface of wings, including Disposable load apart from fuel i: 340 Ibs 
TUE eA in ES n ailerons 350 sq. ft Total weight of machine loaded ` 2,600 Ibs. 
Tank capacity in Span of tail 11 ft. 9 in 
Performance Total area of tail 50.5 sq. ft THE BEARDMORE BIPLANE W.B. V. 
ү Area of elevators 24 sq. ft ы CE x 
Speed low 2 This machine was also designed as a. ship single-seater fighter, 
1 ive Area of rudder 12 sq. ft a W.B. IV 
Speed а Area of fin 8 sq. ft. and was of very much the same overall dimensions as the 
gspee« IE Area of each aileron and total area 18.8 sq. ft. each. Instead of placing the engine over the C.G and driving the 
37 ft. 6 in. total. propeller by a shaft passing between the pilot’s legs, and 
х t WE i Besbming the fuselage to provide the necessary buoyancy for 
) feet minutes 5 minutes Maximum cross section of body 12.5 sq. ft. d 
POMON IEEE T A JS Rte Horizontal area of body 73 sq. ft. flotation after alighting on the sea, the conventional engine in 
Тоодон AE шу; Vertical area of body 51 sq. ft. front arrangement was adopted, and the necessary buoyancy 
D load apart frc 460 + s Engine type and h.p. Hispano-Suiza 200 h.p. had to be provided by external air bags 
Te machine 1 d 2,100 Ths. Airscrew, diam. and revs. 9 ft., 1,500 r.p.m. > Y 
Weight of machine empty 1,960 Ibs DEER 
Load per sq. ft. 7.5 lbs. Type of machine iplane. 
THE BEARDMORE BIPLANE W.B. Ш Weight per h.p. 13 Ibs. Name or type No. of machine W.B. V. 
ight per h.p. 4 ў 
W B.III was evolved from the Sopwith Tank capacity in hours 8.5 hours. Purpose for which intended Ship's Scout. 
rt to turn this ma e into a ship plane, the Tank capacity in gallons 37 gallons. Span . 85ft. 10 in. 


ms he foldir lanes and a retractabl 


vage on board shiy 


v of Sopwith design, the 


on gt creased 


hort resection stru 


f selage, are fitted with a 
longeron of the 
1 hinged at tl 


1 ч í 

anes or | la the plane in 

б г the t re folded, 

Ailerons are fitted to t 11 1 perated 

he Nieuport principl per and 1 r being 
ter-connected 
\ pe und rriag fitted, the front mem 
Vee being hinged, and the rear members equipped 
1 1 1 pil eat which allows 

K rini n to the f leaving half the 

heel posed The a ament ists of а Lewis gun fitted 

va special i fr Us c t to allow it 

› fire through an openir ection. 

Particulars of this machine are given in the following table :— 
Type of machine Biplane. The Beardmore Type W.B. Ш Folding Ship plane (80 h.p. Le Rhone Engine) with wings and chassis folded for stowage. 
Name or type No. of machine W.B. Ш. 

Purpose for which intended Ship's Scout. 
Span 25 ft. 
Gap, maximum and minimum 4 ft. 9 in., 4 ft. 9 in 
Overall length 20 ft. 2.5 in. 
Maximum height 8 ft. 1.25 in. 
Chord 5 ft. 1.5 in. 
Total surface of wings, including 
ailerons 243 sq. ft. 
Span of tail 10 ft. 1 in 
Total area of tail 34.5 sq. ft. 
Area of elevators 11.5 sq. ft. 
Area of rudder 4.5 sq. ft. 
Area of fin 3.5 sq. ft. 
Area of each aileron and total area 5.75 sq. {t., 23 sq. ft. 
Maximum eross section of body 4.6 sq. ft. 
Horizontal area of body 17 sq. ft. 
Vertical area of body 39 sq. ft. 
Engine type and h.p Clerget or Le Rhóne 80 h.p. 
Airscrew, diam. and revs. 8 ft. 6 in. ; 1,200 r.p.m. 
Weight of machine empty 880 lbs. 
Load per sq. ft. 5.3 Ibs. 
Weight per h.p. 16.1 Ibs. 
Tank capacity in hours 2.75 hours. 
Tank capacity in gallons 18 gallons. 
Performance. 

Speed low down 103 m. p.h < — — : — 

Speed at. 10,000 fec 8 mp 

Speed at 10000 for Wigs The Beardmore Ship plane, Type W.B. IV (200 h.p. Hispano-Suiza Engine). 
Climb. 

To 5,000 feet in minutes 9 minutes. 

To 10,006 t in minutes 24 minutes 
Disposable load apart from fuel 300 Ibs 
Total weight of machine loaded 1,290 Ibs. 


THE BEARDMORE BIPLANE W.B. IV. 

The Beardmore W.B. IV. is a single-seater ship's scout designed 
with flotation gear in the fuselage and a dropping under-carriaze. 
In order to keep the size of the flotation gear which is ac tually 
lilt into the fuselage, down to a minimum, the power unit i8 
placed under the centre-section and over the centre of gravity, 
the pilot being seated in front astride the airserew shaft in а 
watertight cockpit 

The under-carriage is of the Vee type and is so arranged that 
by means of a control in the pilot's cockpit the whole under- 
carriage can be released. 

Two wing-top floats are fitted as additional stabilizers when 
the machine is resting on the sea 


The Beardmore Type W.B. V Ship plane (200 h.p. Hispano-Suiza Engine. 
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BEARDMORE—continued. 
THE BEARDMORE BIPLANE W.B. V.—continued 


Gap AG vs 
Overall length Pes $ 
MINUM height .. % 


Total surface of wings, шешп. 
allerons . . К 

Span of tail ` 

Total area of tail . . 

Area of elevators .. 

Area of rudder 

Area of fin 

Area of each aileron and total area 


Maximum cross section of bru Д 
Horizontal area of body . 
Vertical area of body 
Engine type and h.p. . 
Airscrew, diam. and revs. 
Weight of шош т 
Load per sq. ft. 
Weight perh.p. .. 
Tank eapacity in hours .. 
Tank capacity in gallons. . 
Performance. 
Speed low down 
Speed at 10,000 feet 
Landing speed . . 
Climb. 
То 5,000 feet in minutes 
То 10,000 feet in minutes 


Disposable load apart from fuel 
‘Total weight of machine loaded 


4 ft. 9 in. 
26 ft. 7 in. 
11 ft. 10 in. 
6 ft. 3 in. 


394 sq. ft. 
11 ft. 9 in. 
50.5 sq. ft. 
24 sq. ft. 
R sq. It. 
8 sq. ft. 
18.8 sq. ft. each, 
37.6 sq. ft. to! 
11.5 sq. ft. 
46.5 sq. ft. 
58 sq. ft. 
Hispano-Suiza 200 h.p 
9 ft., 1,500 r.p.m. 
1,860 Ibs. 
6.33 Ibs. 
12.5 Ibs. 
2.5 hours. 
37 gallons. 


45 m.p.h. 


6 minutes. 
17 minutes. 

340 Ibs 
500 Ibs. 


THE BEARDMORE TORPEDO CARRIER W.B. VI. 


The Beardmore single seater torpedo-carrying, folding ship 
aeroplane, type W.B. VL, was the result of one of the many 
efforts to produce a satisfactory, fast torpedo-carrior, The 
general arrangement is on conventional lines, with the pilot 
well hack in the fuselage. 


The under-carriage is arranged to permit the stowage and 
dropping of a torpedo under the centre of gravity 


BEARDMORE 


SINGLE SEATER TORPEDO CARRYING 


Specification. 


Type of machine 

Name or type No. of machine 
Purpose for which intended 
Span 


Gap x 
Overall length 
Maximum height 
Chord 


Total surface of wings, including 
ailerons 

Span of tail 

Total area of tail 

Area of elevators 

Area of rudder 

Area of fin 

Area of each aileron and total area 


Maximum cross section of body 
Horizontal area of body 
Vertical area of body 

Engine type and h.p. 

Airscrew, diam. and revs. 
Weight of machine empty 
Load per sq. ft. 

Weight per h.p. 

Tank capacity in hours 

Tank capacity in gallons 


Performance. 
Speed low down 
Speed at. 10,000 feet 
Landing speed 


Climb. 
"To 5,000 feet in minutes 
To 10,000 feet in minutes 


Disposable load apart from fuel 
Total weight of machine loaded 


Biplane. 

W.B. VI. 

Torpedo Carrier. 

Top 53 ft. 6.5 in., 
bottom 47 ft. 10.5 in. 

7 ft. 6 in. 

34 tt. 

12 ft. 6 in. 

Top 8 ft. 10 in., bottom 
7 ft. 9 in. 


796 sq. ft. 

15 ft. 9 in 

80 sq. ft 

32.4 sq. ft. 

12 sq. ft. 

10 sq. ft. 

47.75 sq. ft. each, 
95.5 sa. ft. total 

10 sq. ft. 

62 sq. ft. 

100 sq. ft. 

Rolls-Royce Eagle 350 h.p. 

12 ft., 1,080 r.p.m. 

3, 027 Ibs. 


70 gallons. 


102 m.p.h. 
91 т.р 
47 m.p.h 


15 minutes, 
41 minutes 
2.060 1! 


5,637 Ibs. 


BLACKBURN Aeroplanes. The Blackburn Aer 


plane and Motor Co., Ltd, 
Works, Brough and Hull. Mr 
his first machine early in 1910 


Olympta, 


(see 1911 editic 
In the latter part of that vear he designed the n 


Leeds, and Seaplane 
Robert Blackburn produced 
for details) 
achine which 


AEROPLANE 


fons ons s, 


A machine of similar type was used in 1914 for passenger 
flying, and was in use nt the end of 1915, fitted with floats and 


a 100 hp. Anzani motor, as a school machine on Windermere 


The firm turned out during 1915 a number of B.E. 


2c. biplanes 
and certain seaplanes and other machines for the 


Admiralty 
The firm's more 

importance to 

described 


recent work 
naval 


has been of a nature of high 
and military flying, and is hereafter 


The active directors of the firm are Mr. Robert Blackburn 
one of the pioneers of British aviation, and Mr. Stuart A. Hirst 
a well-known Leeds business man, and the combination is provin 
highly successful 

Mr. Bumpus (late major 
F.AeS. (formerly of the 
Officials of the firm 


R.A.F.) and Mr. 
Admiralty), are the 


Harris Boot! 
chief technical 


THE BLACKBURN “ KANGAROO.” 

The Blackburn twin-tractor biplane was developed 
twin-float twin-engined seaplane built by the Blackburn 
the Admiralty in 1916-17, of which a specification 

The machine was afterwards remodelled as à lo 
bomber, and has been used as such. and also to a consider 
extent for antisubmarine patrols over the North Nea and 
elsewhere | 


from a 
m fc 


TYPE w.B.VI 


FOLDING 


ultimately developed into the Blackburn military monoplane 
In 1911 other types were produced, The Blackburn mono 
plane was successfully flown by naval officers before the war. 


The 80 h.p. Blackburn monoplane has done a great deal of work 
in the past, In October, 1913, опе of these machines won the 
Inter-County 100 Miles War of the Roses" Air Race for a 
Silver Challenge Cup presented by the * Yorkshire Evening 
News.” 


SHIP 


Three-quarter View 


from the Rear of the Blackburn '' Kangaroo '" (Two 250 h.p Falcon Rolls 
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TI 


ised as a fairing to the 


Мес 
arate Vee 


erable 


the biplane t 


ntertail struts 


KANGAROO 


» advance 
pits, one 


een nose and 
two Holls 


1 either side 


the first two 


»wer planes 
pe chassis. 

braced above 
base of the outer set of struts 


overhang 


planes and are interconnected 


pe with two fius, which are 


Specification. 


Type of machine 

Name or type No. of machine 
Furpose for which intended 
Span 


Gap 
Overall length 

Maximum height 

Chord 

Total surface of wings 

Span of tail 

Total area of tail 

Area of elevators 

Area of rudder 

Area of fin 

Area of ailerons 

Maximum cross section of body 
Horizontal area of body 
Vertical area of body 

Engine type and h.p. 

Weigat of machine empty 
Load per sq. ft. 

Weight per h.p. 

Tank capacity in hours 

Tank capacity in gallons 


Performance. 
Speod Jow down 


Disposable load apart from fuel 
Fetal weight of machi loaded 


Blackburn Twin Tractor. 

“ Kangaroo.” 

Long Range Bomber. 

74 ft. 10} in. top; 47 ft. 9: in. 
bottom plane. 


7ft. 3 in. 
46 It. 

16 ft. 10 in. 
7 ft. 3 in. 
880 sq. ft. 
17 ft. 6 in. 
143 sq. ft. 
63.5 sq. ft. 
22.5 sq. ft. 
25 sq. ft. 
166.5 sq. ft. 
12 sq. ft 
105 sq. ft. 
115 sq. ft. 


Falcon-Rolls, two 250 h.p. 
5,150 Ibs. 

9.21 Ibs. 

16.2 lbs. 

8 hours. 

230 petrol; 18 oil. 


87 knots 


1,710 lbs 
8,100 Ibs 


THE “ BABY " SEAPLANE. 


The ** Baby 
Sopwith'* Schneide 


saplane traces its origin back to the original 
” the winner of the International “Schneider” 


Cup for hydro-aeroplanes at Monaco in 1914 


Something over a year after the outbreak of hostilities the 


Air Department. of the 
machine of this type might 
perim: 
were ordered from Me: 


number of other makers 


Admiralty 
have uses, 
ts, a number of these machines, 

Sopwith & Co. 
The original machines were all fitted 


awoke to the fact that a 
and, after a few ex 
somewhat modified, 
Ltd., and from a 


A later edition was fitted 


Tank capacity in gallons 


Engine type and h.p. Clerget ; 130 h.p. 


Weight of machine empty 1,226 Ibs. 
Load per sq. ft. 7.63 Ibs. 
Weight per h.p. 13.2 Ibs. 
Tank capacity in hours 2} hours. 


25 petrol; 6 oil, 


Performance. 


Speed down 87 knots. 


Climb. 
To 10,000 feet in minutes 

Disposable load apart from fuel 

Total weight of machine loaded 


35 minutes. 
Ibs, 
1,715 Ibs. 


THE BLACKBURN THREE-SEATER SEAPLANE. 


Type of machine Blackburn Twin Seaplane. 

Name or type No. of machine S. P. 

Purpose for which intended Long Range Bomber. 

Span 741t. 10} in. top; 47 ft. 9) in. 
bottom plane. 


The machine is generally on conventional tractor lines, with 
a chassis designed to allow of the dropping of a torpedo slung 
beneath the body 


The most noticeable feature, as far as appearance is con 
cerned, is the side elevation of the fuselage, which is of the 
same depth from the leading edge of the lower wing to tli 
sternpost 

Specification. 
Tractor Biplane. 
** Blackburd.’” 
Torpedo carrier, for use from 
ship or land. 


Type of machine. . КЧ 
Name or type No. of machine 
Purpose for which intended 


Span 52 ft. 6 in. 
Gap 7 ft. 
Overall length 36 ft. 3in. 


Maximum height. . 
Chord г 
Total surface of wings 
Span of tail 


12 ft. 4) in. 
7 ft. 


109 sq. ft. 
17 ft. 


Three-quarter View from Rear the Blackburn “ Baby” Seaplane (130 h.p. Clerget Engine). 


Total area of Tail <- 82 sq. ft. 
Area of elevators . 34 sq. ft. 
Area of rudder 9 sq. ft. 
Area of fin 18 sq. ft. 
Area of ailerons . - 85 sq. ft 
Maximum eross section of body 11 sq. ft 
Horizontal area of body 80 sq. ft 


Vertical area of body 126 sq ft. 


with 100 h.p. monosoupape Gnómes. 
with 110 h.p. Clerget engines 

It was then attempted to use these machines as bomb carriers. 
with two 65 lb. bombs, with the result that in their over. 
loaded condition they became distinctly unpopular. 

Orders for the type were stopped, and a number of experi- 
mental machines were ordered from various sources with the 
idea of supplanting this type of machine 

Jefore any of the experimental types had reached a production 
stage an acute shortage of seaplanes, and particularly of sea 
planes with any reasonable speed, occurred, and orders for large 
numbers of the “ Baby” type, fitted with 130 h.p. Clerget 
engines were placed with various firms, 


Messrs. Sopwith being at that time extremely busy with single- 
seater land fighters, the task of carrying out the modifications 
necessary for the new engine and of issuing all the new drawings 
was entrusted to the Blackburn Aeroplane and Motor Co. 

The machine is of very simple and straightforward construc- 
tion. The wings are of low aspect ratio, and have a gap less 
than the chord, and the overall length of the machine has been 
reduced to a minimum by placing the pilot's feet beneath the 
carburettor, and bringing the engine very close up to the 
leading edge of the wings. 

In consequence, the machine hasa very compact appearance 
and is extremely easy to manœuvre. 


Specification. 
‚+ Tractor Single-seater Biplane 
Twin-float Seaplane. 


Type of machine. . 


Name or type No. of machine ** Baby.” 
Purpose for which intended Fighting Scout. 
Span : 25 ft. 8 in. 
Gap e. 4It. 6 in. 
Overall length v. 28 Il 
Maximum height 10 ft. 
Chord 5 ft. 2 in. 
Total surface of wings 225 sq. ft. 
Span of tail ae 5 9 ft. 5 іп. 
Total area of tail = .. 84 sq. ft. 
Area of elevators 15 sq. ft. 
Area of rudder 7 sq. ft. 
Area of fin 4 sq. ft. 
Area of ailerons. re +. 298 sq. ft. 
Maximum cross section of body 10 sq. ft. 
Horizontal area of body 38 sq. ft. 
Vertical area of body 42 sq. ft. 


Gap 7 ft. 3 in. 
Overall length 46 tt. 
Maximum height 16 ft. 10 in. 
Chord . 7 ft. 3 in. 
Total surface of wings 880 sq. ft. 
Span of tail 17 tt. 6 in. 
Total area of tail 143 sq. ft. 
Area of elevators 63.5 sq. ft. 
Area of rudder 22.5 sq. ft. 
Area of fin 25 sq. ft. 
Area of ailerons 166.5 sq. It. 
Maximum cross section of body 12 sq. ft. 
Horizontal area of body 105 sq. ft. 
Vertical area of body 115 sq. ft. 


Engine type and h.p. 
Weight of machine empty 
Load per sq. ft. 

Weight per h.p. 

Tank capacity in hours 
Tank capacity in gallons 
Performance. 


Falcon-Rolls, two 250 h.p. 
5,840 Ibs, 

9.78 Ibs. 

17.2 Ibs. 

8 hours. 

230 petrol; 18 oil. 


87 knots 


Engine type and h.p. * Eagle" Rolls-Royce; 350 
h.p. 

Weight of machine empty 3,080 Ibs. 

Load per sq. ft. 7.53 lbs. 

Weight per h.p. 15.3 lbs. 

Tank capacity in hours 3 hours. 


Tank capacity in gallons 
Performance. 
Speed low down 
Speed at 10,000 feet 


Climb. 


To 5,000 feet in minutes 


69 petrol ; 9 oil. 


92 mp.h. 
S1! mph. 


114 minutes. 


Speed low down 
Disposable load apart from fuel 
Total weight of machine loaded 


1,710 Ibs 
8.600 Ibs, 


THE BLACKBURN “BLACKBURD.” 
This machine, designed as a torpedo carrier for uso from 
aeroplane carriers working with the fleet at sea, was design d 
primarily with a view to ease of production. 


To 10,000 feet in minutes 333 minutes 


680 lbs, 


Disposable load apart trom fuel IE 
5,340 Ihs, 


"Total weight of machine loaded 


Three-quarter Front View of the Blackburn Torpedo-carrying “ Blackburd '? (350 a.p. * Eagle’ Rolls-Royce Engine), 


BRITISH AEROPLANES 


BLERIOT & SPAD AIRCRAFT Co., Ltd. 
Addlestone, Surrey. British branch of Blériot concern (France). Manager, 
M. Norbert Chéreau, who has handled Blériot products in England for 
years. Employed during 1915 chiefly in building ** parasol” Bleriota, and 
si rros to order of the War Office. 

The S.P.A.D. (Société Pour Aviation et Dérives) was formed by M 
Blériot in 1916, in conjunction with M. Béchereau, the designer of the 
highly successful Deperdussin monoplanes (now defunct) and the Spad 
biplane, which was produced by the firm, is one of the fastest in the 
world. The British Blériot concern now embraces both M. Blériot's 
French concerns. 


BOULTON & PAUL, Ltd., Norwich. 


Biz firm of building constructors. Hence have undertaken 
With conspicuous success the construction of aircraft to War 
Otice specification. Have developed under the management 
of Mr Geoffrey füiske into one of the most progressive of air 
єтїк firms, and may be regarded as likely to occupy a big 
position in aviation after the war. 

Mr. J. D. North, one of the best-known of British aero- 
muutieal scientists, 1$ the firm's chief technician and designer. 


Tho firm has produced the following machines 


THE BOULTON & PAUL '' BOBOLINK.”’ 


A small single-seat fighter scout on standard lines, with a 


high performance. The N-type interplane struts are a 
characteristic feature. 

Specification. 
Type of machine Single-seater Biplane. 


Name or type No. of machine Bobolink. 
Purpose for which intended Fighting Scout. 
Span 29 ft. 

Gap, maximum and minimum 8 ft. 10j in. 
Overall length 20 ft. 
Maximum height 8 ft. 4 in 


Top plane, 5 ft. 4! in. ; 


Chord 
bottom plane, 4 ft. 
Total surface of wings 266 sq. ft. 
Span of tail 9 ft. 2 in. 
Total area of tail 30 sq. ft. 
Area of rudder 10 sq. ft. 
Area of fin 2 sq. ft. 
Area of ailerons 7.5 sq. tt. 
Maximum cross section of body — 7.5 sq. ft. 
Horizontal area of body 30 sq. ft. 
Vertical area of body 41 sq. ft. 
Engine type and h.p. 230 h.p. B.R.2. 
Airscrew, diameter and revs. 9ft. Oin. 1350 revs. 
Weight of machine empty 1220 Ibs. 
Load per sq. ft. 7.25 lbs. 
Weight per h.p. 8.35 Ibs, 
Tank capacity in hours 2.65 hours, 
Tank capacity in gallons 38 gallons. 
Performance. 
Speed at 10,000 fect . 125 n p.h 
Speed at 15,000 feet 110 m.p.h 
Landing speed 30 ар 
Climb. 
To 10,000 feet in minutes OL minutes 
Po 15,000 feet m minutes I8 minutes. 
Dis Toad apart from fuel 130 15 
Гога! weight of machine Io ided 1920 1i 2 


THE BOULTON & PAUL *“ BOURGES.’ 


This designed 


bomber. 


machine. was 


Is remarkable for its small ove 


This machine combines. the 


late in 


the war as a fichter 


all dimensions. 


speed, climb, and manwuyring 


qualities usually associated with a small single-seat fighter, with 
the fuel and load capacity expected of a large bomber 


Tho appended specification gives the leading characterist 


Specification 


Type of machine Twin-engined Biplane. 

Name or type No. of machine Boulton & Paul P 7. 
** Bourges.” 

Purpose for which intended Bomber-fighter. 

Span 2 54 ft. 

Gap, maximum and minimum 6 ft. 6 in. 

Overall length 37 tt. 

Maximum height 12 ft. 

Chord Top plane, 8 ft.; bottom 
plane, 6 ft. 6 in 

Total surface of wings 738 sq. ft. 

Span of tail 16 ft. 

Area of tail plane 96 sq. ft. 

Area of elevators 96 sq. ft. 

Area of rudder 21 sq. ft. 


Front View of the Boulton & Paul “ Bourges ” Twin-engined Fighting Bomber (two 300 h.p. A.B.C. “ Dragonfly *' engines 


Half-side View of the Boulton & Paul “ Bourges’’ Bomber (two 300 h.p. 


лылы ыыы 


А.В.С. 


* Dragonfly 


* engines 


Vertical area of body 
Engine type and h.p 


Airscrew, diame’ 
Weight of machine emp 
Load per sq. ft 

Tank eapacity in hours, 
Tank capacity in gallons 


Performance 

Speed at 10,000 fe 

ї 

Speed at 15,000 feet 

Landing speed 
Climb. 

To 10,000 feet in minutes 

To 13,000 feet in minutes 
Disposable load apart from fuel 


Total w of machine loaded 


* Dragonfly." 
9 ft. 6 in. dia. 1650 r.p.m. 
3420 Ibs 

8 lbs 

9.25 hours 

190 gallons 


24 m.p.h 

118 mp.h 

50 m.p.! 

il m ite 

1 minutes 
1200 Ibs 
5920 Ibs 


BRISTOL. The British and Colonial Aeroplane Co., Ltd , 


Filton House, Bris 
Founded in 1910. 
pioneer of electric 
the outskirts 
veroplanes 


amways 


Chairman, Mr. Samuel White. 


S 
H 


3ristol, where 


The first at British aeroplane firm. 
by the late 


George White, Bart., the 
very extensive works on 
stol 


they manufacture *" Е 


the firm's own design 


Managing Director, Sir G 


Stanley White, Bart. Secretary and Director, Mr. H. White 
Smith. Works Manager, Mr. Herbert Thomas. Chief designer 


Captain F S. Barnwell, R.F.C. 


Tho Bristol '* Fighter " has been recognised, especially by the 
enemy, as one of the most effective and efficient fighter 
machines yet produced in any country 


BRISTOL T.B.8 


Two-seat training and coastal patrol biplane of 1913 appear- 


ance, 


using an 80 h.p. Gnóme radial engine. Used by RNAS 


up to 1916 and also built by Breguet in France (which see for 


photograph) 


BRISTOL SCOUT “ 


The Bristol scout, type “D 


now commonly known as the 


Bristol “Bullet,” was produced during 1914 and served with 
active units of the R.F.C. and R.N.A.S. until 1916. Earlier 


models of the Scout were the t 


pes B (two built and served in 


France from September 1914) and series production Scout € 


It was originally fitted with an 80-h.p. Gnóme and showed a 


remarkable performance for its date, At the outbreak of war it 
wax used on service, from time to time being fitted with higher 
power engines, When its period of active service work ceased it 


vas adopted as one of the standard training machines in the 
R.N.AS. It was fitted with either the 80 Gnóme, 100 Mono 
Gnome, 110 Le Rhône, or 130 Clerget engines 


Type of machine 
Name or type No. of machine 
Purpose for which intended 
Span - 5 

Vertical gap 

Overall length 

Maximum height 

Chord 7 

Total surface of wings 

Area of ailerons 

Area of fixed tail 

Span of tail 

Area of elevators 

Area of rudder 

Engine type and h.p. 


Airscrew, diam., pitch and revs 


Weight of machine empty 
Load per sq. ft. 

Weight per h.p. .. a 
Petrol tank capacity in gallons 
Oil tank capacity in gallons 


1914-1 
Length feet (an) 
Span . feet (m.) 
Area „во. feet (m7) 


frotal «lbs. (kgs) 
Weight -4 useful — Ibs (kgs) 


Motor 7 „ОЙДЕ 

f max. mph. (kni) 
Speed (min. mph. (lan) 
Endurance 27 lirs, 


Specification 


biplane. 


Single-seater Biplane 

Scout D 

Fighting and Reconnaissance. 
24 ft. 7 in 

Aft. 3 in. 


iq. ft. 

80 п.р. Le Rhone, Gnome, 
100 h.p. Gnome Mono, 
110 h.p. Clerget or 110 h.p. 
Le Rhóne 

8 ft. 212 in. diam., 7 ft. 101/2 in. 
pitch, 1,300 r.p.m. 

760 Ibs 

6.25 165. 

14.7 165, 

27 gallons. 

51/2 gallons. 


| с 
"Two-seater | Single-seater 
Tractor Scout 

| Biplane. 


420 39 
908 440 
008 315) 
80 Gnome 


85 Rhone 
79 E 100 — 161 


24 a6 w м! 
ә 


A row of “Camels” built by Boulton & Paul, Ltd. 


Front View of Bristol Scout, type '* D," commonly known as the “ Bullet'' (80 h.p. Gnóme engine). 


Performance. 
Speed low down 
Speed at 5,000 feet 
Speed at 10,000 feet 
Landing speed 


100 m.p-h. 
94 m.p.h 
86 m.p.h 
44 m.p.h 


Climb. 
To 5,000 feet 
To 10,000 feet . 


Disposable load apart from fuel - 


Total weight of machine loaded 


6,5 minutes. 
18.5 minutes. 
^. 240 108. 
1,250 Ibs. 


Side view of Bnrsror. “Scout,” early type 


BRITISH AEROPLANES 
и 


THE BRISTOL SCOUT, TYPE F.1. 
The Bristol scout, type FI, is a recent production of the Bristol 
firm and was about to be put in production when the Armistice 


was signed. 


fuselage is very deep and carried in its nose a 


200 Sunbeam “ Arab." Тһе main planes show the principal 
departure from standard Bristol practice in that the lower plane 
is of smaller chord than the upper one во as to improve the pilot's 


range of vision downwards, 


ne set of three struts, in the form 


of an N, are fitted on either side of the fuselage and are inclined 


outwards from the base, Ailero: 
only. The tail plane and undercarria; 


ns are fitted to the upper plane 


are of normal type. 


Armament consists of two fixed Vickers guns fitted on top of 
the fuselage and firing through the propeller with the usual 
form of fire-control gear. ‘The machine shows a speed of 128 
mp-h, at 10,000 feet, to which height it climbs in 8] minutes 

A Inter edition with a “Cosmos” engine of 315 hp. has 


given a much better performance 


Specification. 


Type of machine .. А 
Name ог type No. of machine 
Purpose for which intended 
Span vi 


Gap ү 
Overall length 
Maximum heigh: 
Chord 


Total surface of wings 
Area of ailerons 
Total area of tail 
Span of tail 

Area of elevators. . 
Area of rudder 

Area ef fin 4 
Engine type and h.p. 


Airscrew, diam., pitch and revs. 


Weight of machine empty 
Load per sq. ft. 
Weight per h.p. .. me 
Petrol tank capacity in gallons 
ОП tank capacity in gallons 
Performance. 
Speed low down 
Speed at 5,000 feet 
Speed at 10,000 feet 
Landing speed . 
Climb. 
To 5,000 feet .. 
To 10,000 feet .. 
To 15,000 feet .. 
Disposable load apart from fucl 
Total weight of machine loaded 


Single-seater Biplane. 
Scout F. 
Fighting and Reconnaissance. 
Top 29 ft. 6 in, 
bottom 26 ft. 2 in. 
5 ft. 1 in. 
20 ft. 10 in. 
8 ft. 4 in. 
Top 5 ft. 7 in., 
bottom 4 ft. 11 in. 
260 sq. ft. 
30 sq. ft. 
15 sq. ft. 
10 it. 6 in. 
14.5 sq. ft. 
5 sq. ft. 
4.1 sq. ft. 
200 h.p. Sunbeam “ Arab.” 
9 ft. 2 ins., 9 ft., 1,155 r.p.m. 
1,300 Ibs. 
8.08 sq. ft. 
10 Ibs. 
32 gallons. 
5 gallons. 


138 m.p.h. 
135 m p.h 
128 m.p.h 
49 m.p.h 


3.7 minutes 
8.5 minutes. 
16 minutes. 
ae ‘ ++ 450 Ibs, 
Я - 2,100 Ths 


= 


Three-quarter Rear View of the Bristol type F.1., Single-seat Fighter. (Fitted with a “ Mercury '' Cosmos engine of 315 h.p. 


THE BRISTOL M.1C MONOPLANE 


Contrary to the usual run of single-seater fighting machines, 
the majority of which pertain to the biplane breed, the British 
and Colonial Aeroplane Co., designed a monoplane which 
possessed a very good all-round performance, and which was 
used on active service in the Eastern theatre of war with great 
success. - 

The fuselage is of circular section, the shape of the cowling 
being preserved down to the tail plane by fairing composed of 
formers and laths covered with fabric. A 110-h p. Le Rhóne 
forms the power unit and a large circular spinner is fixed to the 
propeller 

The armament consists of one fixed Vickers gun firing through 
the propeller, 


Specification. 


Type of machine 

Name or type No. of machine 
Purpose for which intended 
Span 

Overall length 

Maximum height 

Chord y 

Total surface of wings 
Area of ailerons 

Total area of tail 

Span of tail : 

Area of efevators 

Area of rudder 

Area of fin pe 

Engine type and h.p. 


Airscrew, diam., pitch and revs. 


Weight of machine empty 
Load per sq. ft. У 
Weight рег h.p. v 
Petrol tank capacity in gallons 
Oil tank capacity in gallons 


Performance. 
Speed low down 
Speed at 5,000 feet 
Speed at 10,000 feet 
Landing speed . , 
Climb. 
To 5,000 feet 
To 10,000 feet . 
To 15,000 foet 
Disposable load apart from fuel 
Total weight of machine loaded 


Single-se&ter Monoplane 
Bristol Monoplane. 


110 h.p. Le Rhóne. 

8 ft. 6 in., 8 ft. 11 in., 
1,350 r.p.m. 

850 Ibs. 

8.9 Ibs. 

10.8 Ibs. 

20 gallons. 

5 gallons. 


130 m.p.h. 
127 m p.h. 
117 mph 
49 m p.h. 


3.5 minutes, 
9.0 minutes. 
19.0 minutes. 
260 Ibs. 
1,300 Ibs. 


Three-quarter Frent View of the Bristol Monoplane. 


The Bristol F.2E à nor 
Bristol 
reconnais: 
development 
engine. The 
horizontal knife edge aft, A Rolls-Ro; 
carried in the nose of the machine on steel 
with the radiator in front. Metal cowling cov 


are 


fuselage as far back as the front top and botton re sectior 
struts, and the top of the fuselage back to the pilot's seat. The 
fuselage is slung midway between the planes, there being both 


top and bottom centre-sections 

The angle of incidence of the tail plane can be altered from 
the pilot’s seat to offset varying weights carried. Partial dual 
control is fitted, the control column being duplicated in the 
observer's cockpit, but for the rudder control instead of the 
rudder bar two hand-grips are fitted to the rudder control 
which pass through the observer's cockpit 

The armament consists of one fixed Vickers gun inside the 
cowling firing through the propeller, and a Scarff mounting 
round the observer's cockpit which is capable of carrying either 
a single or twin Lewis guns. The 200-h.p. Sunbeam “Arab” and 
the 200-h.p. Hispano-Suiza engines have been fitted and used 
on active service in addition to the Rolls-Royce "Falcon 


Specification 
Type of machine Two-seater Biplane. 
Мате or type No.of machine .. F.2.B. 


Purpose for which intended Fighting and Reconnaissance. 
Span .. . 39 ft. 3 in. 
Gap . ^ ; 5ft.5in 
Overall length 25 ft. 10 in. 
Maximum height 7 „ 9Жћ. біп. 
Chord 5 Ў ~ Sft.6in. 
Total surface of wings - 406 sq.ft 
Area of ailerons 52 sq. ft. 
Total area of tail а » 22.25д.%. 
Span of tail . * 12 ft. 10 in. 
Area of elevators ә 4 23.2 sq. ft 
Area of rudder é SOS. ft; 
Area of fin . 10.7 sq. ft. 


Engine type and h.p. .. Rolls-Royce "Falcon 111" 
(275 h.p.); or other engines of 
Falcon II (220 h.p.), Hispano- 
Suiza (200 h.p.), Arab (200 h.p.) 
or Puma (200 h.p.) types. 
Airscrew, diam., pitch and revs. 9 ft. 8 in. diam., 9 ft. 4 in. pitch, 


1,220 r.p.m. 
Weight of machine еті . 1,750 Ibs. 
Load per sq. ft. : . 6.921һ5. 
Weight per h.p. . 10.6 Ibs. 


Petrol tank capacity in gallons 1 45 gallons. 


Oil capacity in gallons 4 gallons. 
Performance. 
Speed low down .. 125 m.p.h 
Speed at 5,000 feet 122 m.p.h 
Speed at 10,000 feet 113 m.p.h 
Landing speed 48 m.p.h 
Climb. 
To 5,000 feet 5 minutes. 
To 10,000 feet 11.5 minutes 
To 15.000 feet 21.5 minutes 
Disposable load apart from fuel 630 Ibs 
Total weight of machine loaded 2,800 Ibs. 


BRISTOL ALL-METAL M.R.I. BIPLANE. 


The Bristol all-metal biplane is more or less an all-metal 
Bristol “ Fighter" with sundry modifications and was designed 
primarily for use in countries where extremes of heat and cold 
might have a detrimental effect on woodwork. 


Metal has entirely replaced wood in the construction, the 
fuselage being constructed of aluminium and steel and can be 
easily dismantled for transport and storage purposes. The 
wings, which are unstaggered are of all-ateel construction, The 
fuselage is slung between the planes, as in the Bristol “ Fighter,” 
but the lower centre section is completely cut away, leaving the 
two main spar tubes, to which are attached the two lower centre 
section struts. 


Specification. 
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630 lbs. 
. 2,810 lbs. 


Three-quarter Rear View of the Bristol F.2B Two-seater Fighter. 


wt 


m 


Three-quarter Rear View of second prototype Bristol F.2A "Fighter" with 150 h.p. His Suiza en: . Prodi 
190 h.p. Rolls-Royce Falcon engine. z Р нег eu кпк ацын 


Type of machine. . z 
Name or type No. of machine 
Purpose for which intended 
Span 

Gap М 
Overall length 
Maximum height 
Chord 

Total surface of wings 

Area of ailerons . 

Total area of tail 

Span of táil 

Area of elevators 

Area of rudder 

Area of fin А 

Engine type and h.p. 

Airserew, diam., piteh and revs. 


Weight of machine empty 
Load per sq. ft... 5 
Weight рег h.p. .. : 


Petrol tank capacity in gallons = 


Oil tank capacity in gallons 
Performance. 
Speed low down s: 
Speed at 5,000 feet... 
Speed at 10,000 feet. 
Landing speed .. хД 


+» 110трЬ. 
+. 106 п. 


Two-seater Biplane. 

All Metal M.R.I. 

Fighting and Reconnaissance. 

42 ft. 2 in. 

5 ft. 11 in. 

21 ft. 

10 ft. 3 in. 

6 ft. 

458 sq. ft. 

39 sq. ft. 

27.8 sq. ft. 

16 ft. 3 in. 

30 sq. ft. 

8.25 sq. ft. 

7.8 sq. ft. 

170 h.p. Wolseley “ Viper.” 

8 ft, 10 in. diam., 5 ft. 7 in. 
pitch, 1,700 r.p.m. 

1,700 Ibs. 

6.13 Ibs. 

16.5 Ibs. 

50 gallons. 

5 gallons. 


Side View — The experimental Bristol All-Metal M.R.I. developm: 
eus Е of the ‘Fighter’ (200 h.p. Sunbeam “Arab” engine.) i es) 
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Front View of the Bristol Braemar Triplane. 


(Four 400 h.p. Liberty engines.) 


View from Rear of the Bristol Braemar Triplane. 


THE BRISTOL TRIPLANE ''BRAEMAR"' MARK II. 


The Bristol “ Braemar " was originally designed as а long- 
distance bomber, but owing to the Armistice coming when it 
did the machine was never used on active service It is now 
being slightly modified to do duty as a passenger-carrier and 
commercial machine. 

Tt is a four-engined triplane with a single fuselage and with 


the four engines fixed in pairs tandem-wise driving two tractors 
and two pushers on either side of the fuselage 

In its original form the fuselage had accommodation for one 
gunner in the nose, two pilots just in advance of the main planes 
and another gunner's cockpit midway between the planes and 
the tail unit. The tail is a biplane with triple rudders 

The main planes are slightly swept back and ailerons are 
fitted to the two upper planes only 

The main planes are made *o fold 


Side View of the Bristol Braemar Triplane 


BRITISH CAUDRON Co., Ltd. Cricklewood. Con- 
structing Candron Biplanes (single and twin engined), to the designs of 
the Caudron Frères of Le Crotoy and P^ The Chairman of the firm i 
Sir William Ramsay, and the Chief Directors are his son, Mr. E. I 


Ramsay, and Mr, J. Hunter 
DE BOLOTOFF. de Bolotoff Aeroplanes, Sevenoaks, 
Kent. 


Prince Serge de Bolotoff will be remembered as the producer 
of a curious triplane in the very early days of aviation 


During the war he designed and has built the machine 
illustrated herewith. This is a two-seater machine of medium 
size (span about 36 feet), fitted with a 200 h.p. 12-Cylinder 
« Curtiss” Engine. 

No detailed information as to dimensions or performance 
have been received. 


As may be seen, the machine is generally on the lines of the 
early Albatros biplanes 


EI STE 


Specification. 
Four-engined Triplane. 
Braemar Mk. 2. 
Bomber or Passenger Carrier. 
Top 81 ft. 8 in., 
centre 81 ft. 8 in., 
bottom 78 ft. 8 in. 
7 ft. 2} in. 
51 ft. 6 in. 


Type of machine Р 
Name ог type No. of machine 
Purpose for which intended 
Span 


Gap 
Overall length 


Maximum height 
Chord А > 
Total surface of wings 
Total area of tail .. 


Area of elevators .. n 
Area of rudder 


Area of fin ds 
Engine type and h.p. 


Airserew, diam., pitch and revs. 


Weight of machine empty 
Load per sq. ft. .. я 
Weight per h.p. 


Petrol tank capaelty in gallons ч» 


Oil tank capacity in gallons 
Performance. 
Speed low down 
Speed at 5,000 feet 
Speed at 10,000 feet 
Landing speed 
Climb. 
To*5,000 feet : 
То 10,000 feet . 


Disposable load apart from fuel 
Total weight of machine loaded 


20 ft. 8 in. 

8 ft. 6 in. 

1,905 sq. ft. 

Top 51.5 sq. ft., 
bottom 45 sq. ft. 

Top 42.5 sq. ft. 
bottom 42.5 sq. ft. 

25 sq. ft. 

28.2 sq. ft. 

Four Liberty engines, 
1,640 h.p. (total). 

Front (two) 10 ft. 2 in. dia, 
rear (two) 9 ft. 2 in. dia,” 
front (two) 6 ft. 11 in. piteh, 
rear (two) 7 ft. 5 in. piteh, 
1,750 r.p.m. 

10,650 Ibs. 

8.6 165. 

10 lbs. 

450 gallons. 

40 gallons. 


125 m.p.h 
122 m.p.h 
113 m.p.h 


55 m.p.h 
6 minutes 
13 minutes. 
«ee 1,940 Ib 
‚16,500 16 


| by F.N. Birkett 
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Side View of the de Bolotoff biplane. 
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THE FAIREY AVIATION Co., Ltd. 
Offices: 175, Piccadilly W.l. Works: Hayes, Middlesex, and 
Hamble, Hants. 
Founded by Mr. C. R. Fairey in 1916 to develop the 
manufacture of seaplanes and aeroplanes to his own designs 


Mr. Fairey was one of the earliest British aircraft designers. 
He was associated in 1910-11 with Mr. Dunne in the construction 
of the experimental Dunne inherently stable machines, and 
afterwards with Messrs. Short Bros. at Eastchurch, played 
a very important part in the practical development of the 
seaplane. 

Mr. Fairey’s chief recent contribution to the art of aircraft 
design is the practical development of the use of trailing edge 
flaps as a camber changing device. This arrangement permits 
of the use of heavy wing loadings on an efficient wing section, 
which, when the flaps are pulled down, and the camber in- 
creased, becomes a high lift wing section. and makes it possible 
to land slowly 

The first machine upon which this device was successfully 
used was a modified “ Baby " Seaplane—later produced by the 
firm as the ** Hamble Baby 

Other types of the firms manufacture are described and 
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illustrated hereafter. 


THE FAIREY F2 TWIN ENGINE MACHINE. 


The type F2 twin engine machine was one of the earliest of 


the large twin engine types built. 


lt was designed in 1914, and 


was flying in 1916. It was actually the first twin engine 
machine fitted with folding wings. 


The following table gives the main particulars :— 


Specification. 

Land Biplane. 
F2. 

General. 


Type of machine 

Name or type No. of machine 
Purpose for which intended 
Span, upper plane overall 
Gap, Maximum and minimum 
Overall length 

Maximum height 

Chord 

Total surface of wings 


118.4 sq. ft. 


Span of tall 17 ft. 6 in. 
Total area of tail 103.9 sq. ft. (including 
(elevators). 
Area of elevators 39 sq. ft. 
Area of rudder (2 rudders, 10 sq. 
ft. each) 20 sq. ft. 
Area of fin (2 fins, 10.9 sq. ft. 
each) 21.8 sq. ft. 


h 
Area of each aileron and total 
area 


Maximum cross section of body 


47.8 sq. ft. each ; 95.6 sq. ft. 
total. 
81t. < 2 ft. 6 in. 


Horizontal area of body 97 sq. ft. 
Vertical area of body 75 sq. ft. 
Engine type and h.p. (2 engines) 190 h.p. Rolls-Royce. 
Load per sq. ft. 6.8 lbs. 
Weight per h.p. 13 Ibs. 
Tank capacity in hours 3) hours. 
Performance. 

Speed low down 81 kts 

Landing speed 38 m.p.h 
Climb. 

To 5,000 feet in minutes 6 minutes, 


Total weight of machine loaded 


4880 Ibs 


THE FAIREY CAMPANIA Types F16, F17, & F22. 
‘These machines were designed as patrol seaplancs with special 
reference to the stowage capacity and hatchway dimensions of 
H.M. Seaplane Currier ** Campania." 
F- The original F16 was designed for the Rolls-Royce “ Eagle ” 


engine 


17 was a slightly modified version fitted with a more efficient 


wing section, and & later version of the Rolls ** Eagle " engine. 
The demand for Rolls “ Eagles" at the time was considerably 

greater than the production thereof, and a further Campania 

type—the F22 was manufactured, fitted with a 260 h.p. Sunbeam 


engine, 


All these machines were fitted with the Fairey variable camber 


device. 


Tho leading particulars of all three types are as follows :— 


CAMPANIA F16. 


Type of machine ». Seaplane, 
Name or type No. of machine F16. 
Purpose for which intended Patrol. 
Span, upper plane overall 61 ft. 74 in. 
Gap, maximum and minimum 6 ft. 6 in. 
Overall length 43 ft. 3) in. 
Maximum height 15 ft. 1 in. 
Chord 6 ft. 4 in. 
Total surface of wings 639.8 sq. ft. 
Span of tail ae ft. 

Total area of tail 75.1 sq. ft. (including 


elevators). 


ANTE-DATING THE ENEMY.—The Fairey Aviation Co.’s Twin-engined Folding-wing Biplane. 
in Dee., 1914; built in the summer of 1916; delivered in the autumn of 1916. 


MM MUMUUUMMa—————————ÉÉÁon d 


Designed by Mr. C. R. Fairey 


It had a remarkably good performance. 


Three-quarter Front View of the Fairey Twin-engined Folder Biplane, F.2 type. 


A Fairey Campania (260 h.p. 


nn 


“Sunbeam * engine), just before leaving the water. 
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CAMPANIA Е 16.—continued. 


Area of elevators +. T 
Area of rudder .. ES КЕ 
Area of fin ng v m 
Area of each aileron and total area 
Maximum cross section of body 
Horizontal area of body. . a 
Vertical area of body .. aw 
Engine type and h.p. ¥ * 
Load per sq. ft. 

Weight per h.p. 


Tank capacity in gallons 
Performance, 
Speed low down — ..  .. 
Lending speed. Sepa 
Climb. 


То 5,000 feet in minutes 
Disposable load apart from fuel 
Total weight of machine loaded 


28.1 sq. ft. 

22 sq. ft. 

14 sq. ft. 

23.4 sq. ft. ; 46.8 sq. ft. 
Sft. Gin, x 3 ft. 1 in. 
90 sq. ft. 

88 sq. ft. 

250 h.p. Rolls-Royce. 
8.6 105. 


22.2 Ibs. 
88 gallons. 


72 kts. 
42 mph, 


14 minutes, 
1026 Ibs. 
5500 ths. 


CAMPANIA F17. 


Type of machine $ 
Name or type No. of machine 
Purpose for which intended 
Span, upper plane overall 
Gap, maximum and minimum . 
Overall length 

Maximum height 

Chord : k 

Total surface of wings 

Span of tail 

Total area of tail 


Area of elevators 
Area of rudder .. 
Area of fin 
Area of each aileron and total area 
Maximum cross section of body 
Horizontal area of body. . - 
Vertical area of body 
Engine type and h.p. 
Load per sq. ft. 
Weight per h.p. 
Tank capacity in gallons 
Performance. 

Speed low down 

Landing speed 
Climb. 

To 5,000 feet in minutes 
Disposable load apart from fuel 
Total weight of machine londed 


Seaplane. 
F17. 
Patrol. 

61 ft. 7j in. 
6 ft. 6 in. 
43 ft. Of in. 
15 ft. 1 in. 


715.1 sq. ft. (ineluding 
elevators). 

28 1 sq. ft. 

19 6 sq. ft. 

16 2 sq. ft. 

23 4 sq. ft. ; 46.8 sq. ft. 

8 ft. 6 in. x 3 ft. 1 in. 

90 sq. ft. 

88 sq. ft. 

275 h.p. Rolls-Royce. 

8.7 Ibs. 

19.5 Ibs. 

88 gallons. 


78 kts. 
43 mph 


12.30 minutes. 
1100 Ibs 
-. 5560 lbs 


CAMPANIA F22. 


Type of machine 
Name or type No. of machine 
Purpose for which intended 
Span, Upper plane Overall 
Gap, maximum and minimum 
Overall length 
Maximum height 
Chord 
Total surface of wings 
Span of tail 
Total area of tail 
Area of elevators 
Area of rudder 
Area of fin 
Area of each aileron and total area 
Maximum cross section of body 
Horizontal area of body 
Vertical area of body 
Engine type and h.p. 
Load per sq. ft. 
Weight per h.p. 
Tank capacity in gallons 
Performance. 

Speed low down 

Landing speed 
Climb. 

To 5,000 feet іп minutes 
Disposable load apart from fuel 
Total weight of machine loaded 


Seaplane. 

F22. 

Patrol. 

61 ft. 74 in. 

6 ft. 6 in. 

43 ft. 0$ in. 

15 ft. 1 in. 

6 ft. 4 in. 

627.8 sq. ft. 

13 ft. 

15.1 sq. ft. (ine. elevators). 
28.1 sq. ft. 

19.6 sq. ft. 

16.2 sq. ft. 

23.4 sq. ft. ; 46.8 sq. ft. 
3 ft. 6 in. 8 ft. 1 in. 
90 sq. ft. 

88 sq. ft. 

250 h.p. Sunbeam. 
8.14 Ibs. 

20.1 Ibs. 

B8 gallons. 


74 kts 
40 m.p.h. 


18 minutes 
1026 Ibs. 
5329 Ibs. 


A Fairey Campania just leaving the water. 


A Fairey Campania well off. 


Three-quarter Front View of the Fairey Seaplane. 


F 127 (N 9). (190 h.p. Rolls-Royce 


Falcon "* engine.) 
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THE FAIREY 


Phe Fairey seaplane N9 w tin 1917 as a patr 
ior the RNAS Climb. | 
This machine has onc set uts оп each side of the fuselage, To 3, 000 feet in minut 1.30 minutes 
wmd a top plane with a large overhang Го 10,000 feet in minute 38 minutes 
Owing to the Rolls-Royce “Falcon” engine being used in Disposable load apart fr BUG lu 
other types of machines in production, this type was never Total weight of machine 3812 lbs 


proceeded with, It is mtere 


N9 TYPE F127. 


ing to note that the original N9 


remained in service to the middle of 191%, and was the first 


float seaplane to begin an 


actual flight by being thrown 


off a warship by a catapult gear 


Specification. 
Type of machine Seaplane. 
Name or type No. of machine F127. 
Purpose for which intended Ship work. 
Span 50 ft. 
Gap, maximum and minimum 5 ft. 7 in. 
Overall length 35 ft. 6 in. 
Maximum height 13 ft. 
Chord 5 ft. 6 in. 
Total surface of wings 420 sq. ft 
Span of tail 18 ft. 
Total area of tail 34.2 sq. ft. 
Area of elevators 84.2 sq. ft. 
Area of rudder 9,8 sq. ft. 
Area of fin 8.9 sq. ft. 
Areaofeachaileronand totalarea 18 ft. 
Engine type and h.p. 190 h.p. Rolls-Royce. 
Load per sq. ft. 9,08 Ibs. 
Weight per h.p. 18.15 lbs 
Tank capacity in hours 5} hours. 


Tank capacity in gallons 


70 gallons. 


THE FAIREY Type 3 B. 


The Fairey 3B was designed 


as a bomber with the same 


fuselage as the N10 but the upper plane was increased in span, 


nnd larger floats were fitted. 


The wings and chassis were 


interchangeable with those of the original type 3. 
Specification. 

Type of machine Seaplane, 
Name or type No. of machine F.III.B. 
Purpose for which intended Sea Bomber. 
Span 62 ft. 9 in. 
Gap, maximum and minimum 5 ft. 7 in. 
Overall length 36 ft 
Maximum height 13 ft. 
Chord 5 ft. 6 in. 
Total surface of wings 570 sq. ft 
Span of tail 13 ft. 
Total area of tail 34.2 sq. ft. 
Area of elevators 34.2 sq. ft. 
Area of rudder 12.4 sq. ft. 
Area of fin 12.4 sq. ft. 
Area of each aileron and total area 23 sq. ft. 
Engine type and h.p. 260 h.p. Sunbeam. 
Load per sq. ft. 8.5 Ibs, 
Weight per h.p. 18,5 Ibs. 
Tank capacity in hours 4} hours, 
Tank capacity in gallons 76 gallons, 
Performance. 

Rpeed low down 83 kts 

Speed at 10,000 feet 76 kts 

Landing speed ee +. 42mph 
Climb, 


Го 5.000 feet in minutes 

To 10,000 feet in minutes 
Disposable load apart from fuel 
Total weight of machine loaded 


12.30 minutes. 

36 minutes 
1041 Iba. 
4892 Ibs, 
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Skt 
Nn 
38 mph 


Landing speed 


Side View of the Fairey F 127 (N 9). 


The Fairey type 3 В. Seaplane (260 h.p. “ Sunbeam * engine). 


THE FAIREY Type 3C. 


"This machine was a further development of the F127 type. 
Wines and Chassis were still interchangeable with those of the 
F127 or the type 3B but a moro powerful engine—the 375 h.p. 
Rolls-Royen * Eagle" was installed 


The actual wings were identical with those of the original 
type 3, and the chassis and floats were those of the type 3B 


Speciflcation. 
Type of machine Seaplane, 
Name or type No. of machine Е.С. 
Purpose for which intended Reconnaissance. 
Engine type and h.p. -. 360 h.p. Rolls-Royce. 
Load per sq. ft. .. 10.6 ins. 
Weight per h.p. 14 Ibs. 
Tank capacity in hours 6 hours. 


Tank capacity in gallons 


Performance. 
Speed low down € 
Speed at 10,000 feet. 
Landing speed 


Climb. 

To 5,000 feet in minutes 

To 10,000 feet in minutes .. 

To 20,000 fret in minutes -~ 
Disposable load apart from fuel 
Total weight of machine loaded 


120 gallons. 


97 kts. 
90 kts: 
44 m.p.h. 


6.40 minutes. 
17.30 minutes. 


s te ++ 1030 lbs. 
5 5050 Ibs, 


The Fairey type 3 C. Seaplane (375 h.p. Rolls-Royce “Eagle” engine), 
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FAIREY AVIATION CO.-—continued. 


THE "HAMBLE BABY" SEAPLANE. 

Reference has already been made to this machine. The 

leading characteristics are as stated :— 
Specification. 

‘Type of machine aC .. Seaplane. 
Name or type No. of machine F129. 
Purpose for which intended Reconnaissance, 
Span, upper plane overall 27 tt. 9} In. 
Gap, maximum and minimum 4 ft. 6 in. 
Overall length .. 4 23 ft. 4 In. 
Maximum height 9 tt. 6 in. 
Chord .. de 4 ft. 9 In. 
"Total surface of wings 246 sq. ft. 
Span of tail 10 ft. 9 in. 
Total area of tail 41 sq. ft. (including elevators). 
Area of elevators 17 sq. ft. Ñ 
Area of rudder 8.7 sq. ft. : zh 
Area ef n 4.3 sq. ft. mm 1 


Area of each aileron and total area 
Maximum cross section of body 
Horizontal area of body 


14.1 sq. ft. ; 36.4 sq. ft. 
Stt. 2 in. x 2 ft. 7j in. 
39.4 sq. ft. 


Front view of a Fairey type 3 B Seaplane. 


Vertical area of body 34 sq. ft. 
Engine type and h.p. 110 h.p. Clerget. 
Load per sq. ft. 7.8 105, 
Welght per h.p. 17.21 Ibs, 
Tank capacity in hours . . 3} hours. 
Performance. 

Speed low down 85 Кїз 

Landing speed 44 m. p.h 


Climb. 
To 5,000 feet in minutes 
Total weight of machine loaded 


8 minutes 
1900 Ibs, 
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THE GOSPORT AIRCRAFT Co., Ltd. 


Gosport, Hants 


The Gosport Aircraft Company was formed early in the War 
by Sir Charles Allom, of White, Allom & Co., Ltd., who is the 
well-known owner of racing yachts, and Mr. Charles Nicholson 
of Camper & Nicholson, the famous yacht builders, of Gosport 

The firm has constructed a number of flying boats to Govern 
ment specifications, chiefly F.B.A's of the Norman Thompson 


type. More recently the firm has built complete, several F5 Rear view of a Fairey type 3 B Seaplane. 
type boats of the kind developed by Lieut..Col. John Porte, 
CALG., R.A.F. 


A F.B.A. Flying-boat (100 h.p. Gnome engine}, built by the А F5 Flying-boat (2—375 h.p. Rolls-Royce '* Eagle ” engines), built by the 
Gosport Aircraft Co, Ltd Gosport Airoraft Co., Ltd 
GRAHAME-WHITE. The Grahame-White Aviation | 


Works and ing 
hame-White, the 
operations with 


Co, Ltd., 32, Regent St., London, W. 

Ground: Hendon. Founded by Mr C. € 
well-known aviator, who in 1909 commencec 
aschool at Pau. Later this was removed to England, and a 
general agency for the sale of aeroplanes, ete., established 
This developed, and early in 1911 the Hendon Aerodrome was 
acquired, and a factory established, which has grown con 
tinually ever since. In April, 1912, a monoplane to speciai 
design was completed. By the close of the same y 

biplanes of advanced design were constructed. In 1913, the 


firm took up the agency for the Morane-Saulnier mono 
planes, and had built a large number for the War Office, 
besides building machines of Government design for the 


Admiralty 

During 1916, the firm built war machines of various type 
under official supervision. The aerodrome was taken over by 
the War Office late in 1916, and allthe schools were placed 
under Government control. Later, they were removed to other 
flying grounds and the Hendon Aerodrome was devoted entirely 
to the testing of Government aeroplanes 


Side view of the Grahame White ** Ganymede '' (3/270 H.P. Sumbeam Maori Engines); and of the Grahame White ** Bantam” 


80 H.P. Le Rhóne 


THE GRAHAME-WHITE ЕЛҮ DAY BOMBER 
“GANYMEDE.” 


rior to the signing of the Armis 


e was designed 
e day hom 


tice, as a lo er 


It is of the twin fusel three engine type, two motor 
one in the each fuselage driving tractor air screws, and 
a third, in the rear end of a central nacelle, driving a pusher air 


screw 
Particulars of dimensions are given in the following table :— 
Specification. 
Fitted with three 270 h.p. Sunbeam “ Maori *’ motors. 


Type of machine Twin fuselage, three-engined. 
Name or type No. of machine “ Ganymede.” 

Purpose for which intended Day Bomber. 

Span 89 ft. 3 in. 


Gap, maximum and minimum 9 ft. 3 in 
Overall length 49 ft. 9 in. 
Maximum height 16 ft. 
Chord 10 ft. 3 in. 


Total surface of wings 1,660 sq. ft. 


Span of tail 29 sq. ft. 

Total area of tail 254 sq. ft. 
Area of elevators 114 sq. ft. 
Area of rudders 50 sq. ft. 


Area of fin : 30 sq. ft 

Area of each aileron and total area 200 sq. ft. 

Engine type and h.p. 3 Sunbeam “ Maori,” 
270 h.p. each. 

3.140 diam., 2.570 pitch, 
1,050 r.p.m. 

11,500 105, 

9.65 Ibs. sq. ft. 

19.7 Ibs. h.p. 


Airscrew, diam., pitch and revs. 


Weight of machine empty 
Load per sq. ft. fully loaded 
Weight per h.p. fully loaded 


Tank capacity in hours 
Tank capacity in gallons 
Performance. 
Speed low down 
Speed at 10.000 feet 


8 hours at 10,000 feet. 
400 gallons. 


105 m.p.h 
93 mph 


Landing speed 32 mph 
Disposal Je Iad apart from fuel 
1 weight of machine loaded 
һе makers state that the machine had: been designed for 
3-400, hp. Liberty engines, which would have increased 
speed to 120 miles per 


jour, 


. HH 


HEWLETT & BLONDEAU, Ltd., Leagrave, 
Beds 
Founded in 1913 by Mrs. Maurice Hewlett, wife of the 
famous author, and herself the first British aviatrice, in 
conjunction with M. Gustave Blondeau, one of the earliest 
French aviators. Constructors of aeroplanes for the Admiralty. 
Employed entirely on work to Government specifications. 


KENNEDY. 


Kennedy Aeroplanes, Ltd., Cromwell Road, London, W.7. 
Mr. €. J. Н. MacKenzie-Kennedy 


Mr. Kennedy was one of the pioneers of aviation in Russia, 


and was largely concerned with the development of the Sikorsky 
biplane 


Returning to England soon after the outbreak of War, he 
was responsible for the design of the machine illustrated here 
with, which was built by the Gramophone Company, Ltd., at 
their works at Hayes, and was erected in the open at Northolt 
Aerodrome, there being no shed in the country sufficiently large 
to house it " p 

The machine was equipped with 4—200 h.p. British-built 
Salmson engines, as the only ones which the authorities would 
ina, and the power was inadequate for more than straight 

ighta 


The following are the leading dimensions :— 


Span A 142 ft, 
Chord 10 ft. 
Gap 10 ft. 
Overall length. . 80 ft. 


Maximum height E 
Weight of machine empty 
Engine type and h.p. E 


23 ft. 6 in. 
19,000 Ibs. 
4-200 h.p. Salmson. 


L 


LONDON AIRCRAFT Co., Ltd., Urawick Road, 
Lower Clapton, N. 


Manager: Mr.J. 8. Morch. Made aeroplanes and parts 
during the war to official specifications. 


The GRAHAME-WHITE Type XV school biplàne (1916 type, modified from 1914-15), with 80 h.p- Le Rhône engine. Adopted by the 
RNAS in early part of war 


The Kennedy Giant being erected at Northolt. 
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MARTINSYDE. Martinsyde, Ltd., Brooklands, Wey 


bridge, and Woking, Surrey. 


Were among the pioneers of British aviation, Messrs. Martin 
& Handasyde having built a monoplane in 1908, Their big 
monoplanés of 1912 and 1913 flew magnificently, but failed to 
find approval for Service use, Š 


Early in. 1914 the firm built an enormous monoplane to the 
order of the late Gustav Hamel, who was heing backed by 
Mr. Mackay Edgar, the Canadian capitalist, for the attempt 
on the trans Atlantic flight. whieh was frustrated by the 
death of Mr. Hamel in the English Channel The trans 
Atlantic Martinsyde was designed for a 250 h p. Sunbeam 
engine, and the tanks held a ton cf petrol 


Late in 1914, the firm produced а small fast biplane “ Scout 
with an SO h.p. Gnome motor, which was an immediate success 
and was promptly ordered m large quantities by the War 
Oftice Tt played an important part in the war in 1915, till 
the increased speed of the German machines rendered it out 
of date. It was superseded hy a more powerful type of 2 s 
Martinsyde scout, fitted at first with a 120 hp. Beardmore The Martinsyde F3 Single-seat Fighter (Rolls-Royce “Falcon” engine, 275 h.p.) 
engine and later with a 160 h.p. Beardmore. 


As the result of the success of these machines, the firm 
acquired very big works near Woking, where the output of 
Martinsydes and other types exceeded anything thought possible 
before the war. 

Since then the firm has produced some of the most valuable 
fighting machines. and some of those with the highest perfor 
mance in any belligerent country. The Elephant, intended as a 
fighter but used mainly as a bomber and reconnais e air 
craft during: 1916-17, was built in hundreds 


THE MARTINSYDE ЕЗ & F4 BUZZARD 


The Martinsyde F3 single-seater scout biplane was designed 
in 1917, and, although it was far superior to any other machine 
of the period in speed and climb, was not put into production, 
owing to the difficulty m obtaining engines, m this case, the 
Rolls Royce ^ Falcon,’ which were earmarked by the Air 
Ministry for other machines actually in use. 


It was then adapted to take the 300 h.p. Hispano-Suiza, 
and was put into production as the F4, but its appearance 
on active service was preceded by the Armistice 


The fuselage is very deep and carries enclosed in the cowling 
twin Vickers sychronised guns. One set of interplane struts 
are carried on either side of the fuselage, and are splayed out 
wards from the base. 


The pilot is set well back, and fairly high m the fuselage, the 
upper plane berg cut away and the lower plane staggered 
back, thereby giving him a good view both upward and 
downward 


The Martinsyde F4 Single-seat Fighter (300 h.p. Hispano-Suiza motor.) 


THE MARTINSYDE F4. 
Speciflcation. 


Type of machine F4 
Purpose for which intended Fighter К 
Span Top plane, 32 ft. 92 in.; 

bottom, 31 ft. 2} in 
Gap, maximum and minimum 5 11. 2i in 
Overall lenzth 25 ft. 5; in 
Maximum height 10 ft. 4 in 
Chord Top plane, 6 ft. 03 in. ; 

t T ,51t. 6 n. 
E Mp VATES гаа А MARTINSYDE 5.1 Scout with 80 h.p. Gnome engine, and later with 100 h.p Monosoupape Gnomes, one of the most successful small 

SRM ONDE 11 ft. 1} in. (over elevators fighting machines of the 1915-16 campaign 
Total area of tail 363 sq. ft. (tailplane and 

elevators 
Area of elevators 81 sq. ft. each. Total 161 sq. ft. 
Area of rudder 9} sq. ft. 
Area of fin 6} sq. ft 


Area of each aileron and total агеа Top, 1 q. ft. each ; 


Bottom, 9: sq. ft. each. 
Total, 42 sq. ft. 
Engine type and h.p i Hispano-Suiza. 300 h.p. 
n nd pitch an 
АБ PUNCTUM Dia., 8 ft. 8j in. ; Pitch, 6 ft 
6 іп. ; Revs., 1850 r.p.m. 
Weight of machine empty 1710 Ibs. 
Load per sq. 11 7 Ibs. 
Weight per h.p TÈ Ibs. 
Tank capacity in hours 3 hours. 
Tank capacity in gallons 43 gallons. 
Performance. › 
Speed low dewr 4 
Speed at 10.000 t 143 m 
Speed at 20.000 feet 
Landing speed 
Climb. 
To 3.000 feet 
To 10.000 fe 
Tu 30.000 feet 
Total weight of machine loaded 2280 Ibs 


Side View of a Martinsyde “ Elephant," one of most C sf 


NIEUPORT & GENERAL AIRCRAFT Co., 
Ltd. Cricklewood, London, N.W 


The firm is under the direction of Major Heckstall-Smith 
late of the Royal Aircraft Factory 


The accompanying photographs illustrate the British-Nieuport 
“Nighthawk” with the 320 h.p. A.B.C. “ Dragonfly” engine 


This machine is particularly interesting as having been built 
to the first specification issued by th. Royal Air Force. When 
the R.A.F. decided that the time had come to concentrate on а 
limited number of types to finish up the war, they decided to 
concentrate for a single-seater fighter solely on the Nieuport 
“Nighthawk” for the “ Dragonfly " engine 


The reasons why this machine was selected were 

(1) That it fulfilled the performance required. 

(2) That it was fully up to the required strength as 
demonstrated by loading tests on every part of the 
machine. 

(3) That the general arrangement of the machine gave the 
very best facilities to the pilot for fighting—namely 
for position and accessibility of guns, instruments, etc., 
and the minimum blind area. 

(4) Because the general design of the machine was for 
quick production and the fact that complete engineer 
ing drawings and schedules had been prepared in 
advance. 


The design was carried out by Mr. H. P. Folland, who is the 
chief engineer and designer to the Nieuport Company. Mr. 
Folland was assistant chief designer at the Royal Aircraft 


Factory, where he carried out the designs of F E.2 and S.E.5. 


> 


Prior to the war, when Lieut.-Col. J. E. В. Seely, who was then 
Secretary of State for War, wished to make а world's record on 
behalf of the Royal Aircraft Factory, he instructed the super- 
intendent of the R.A.F. to produce a machine for this purpose. 
This machine was known as S.E 4, and was fitted with 160 h.p. 
18 cylinder Gnóme engine. The design of this machine was 
carried out by Mr. Folland, and the machine was flown by Maj 
J. M. Salmond (now Major-General and K.C.B.), and, as 
mentioned in the House of Commons in 1914, the machine made 
a speed of 135 m.p.h. and climbed the first 1,500 ft. in one 
minute. 

Major S. Heckstall Smith, general manager of the Nieuport 
Company, was at that time Assistant Superintendent at the 
R.A.F., and was largely responsible for such successes as the 
factory produced. The “ Nighthawk” is a marked advance in 
detail design and construction on any of the R.A.F. work, and 
both he and Mr. Folland deserve to be congratulated on its 
production 


As will be seen, the machine somewhat resembles the Sopwith 
“Snipe” in general appearance and dimensions. 16 is designed 
as a production job, and a quantity of tho fittings which are 
used in §.E.5s have been worked into the design, because these 
are stock fittings and can he procured easily and in quantities 


P 


Handley Page, Ltd. 


HANDLEY PAGE. 


110, Cricklewood Lane, N.W. Flying ground 
Established at the end of 1908. In June, 1909, it was 
turned into » Limited Liabinty Co nnd after that it was 
busily employed. in producing its own machines, also others 
to inventors’ specifications 


Cricklewood 


Che first successful H.P, monoplane was worth noting as it 
showed such remarkable resemblance to the German “ Taube " 
Tonoplanes, which played so important a part in the early 
portion of the war. The first Handley Page tractor biplane 
was of somewhat. similar type. 


Fhe biplane was taken over by the Navy at the outbreak 
of war and was used for instructional flying 


In 1916, the firm produced their now well-known and suc- 
cessful twin-engined heavy/night bomber, the 0/100, later 
developed into the more powerful 0/400 type, and in 1918 the 
four-engined V/1500 type. 


BRITISH AEROPLANES 


photographs show that the machine is eyeable, and that 
it g ne an impression of sr It will be interesting to 
notice how the official performance of the machine works out in 
practice. 


THE NIEUPORT “ NIGHTHAWK.” 


During 1918 the firm produced a high-performance single- 
seat fighter, known as the “ Nighthawk,” which was ordered 
ona large scale by the R.A.F. Particulars of this machine 
are given in the following table :— 


Type of machins .. << Fighting Scout. 

Name or type No. of machine БИ. Nieuport “ Night- 
hawk ” 

Purpose for which intended Fighting, airship destruction, 
convoying. 

Span 28 ft. 

Gap, maximum and minimum 4 ft. 6 in, 

Overall length 18 ft. 6 in. 

Maximum height 9 ft. 6 in. 

Chord ^ 5 ft. 3 in. 


Total surface of wings 
Span of tail 


` Total area of tail 


Area of elevators 

Area of rudder 

Area of fin 
Area of each aileron and total area 
Maximum cross section of body . 
Horizontal area of body 

Vertical area of body 

Engine type and h.p. . Дд 
Airscrew, diam., pitch and геуз... 


Weight of machine empt; 
Load per sq.ft. .. E 
Weight per h.p. 
Tank capacity in hours 
Tank capacity in gallons 
Performance. 

Speed low down 

Speed at 10,000 feet 

Speed at 20,000 feet 

Landing speed 
Climb. 

To 5,000 feet 

To 10,000 feet 

To 20,000 feet 
Disposable load apart from fuel 
Total weight of machine loaded 


^w 


UO 
Nds. 


Side view of the British Nieuport “ Nighthawk ”” (320 h.p. A.B.C. “ Dragonfly ™ engine). 


a 


210 sq. ft. 

9 ft. 

28 sq. ft. 

10 sq. ft. 

5 ft 3 in. 

5 ft. 2 in. 

9.3 each; total 37.2 sq. ft. 
10 sq. ft. 

46 sq. ft. 


49 sq. ft. 

A.B.C. “Dragon-fly,” 320 h.p. 

9 it. dia.; 7 ft. piteh; 1,650 
revs. 

1,500 Ibs. 

7.75 Ibs. 

6.62 lbs. 

3 hours at 20,000 feet. 

40 petrol, 4 oil. 


151 тр. 
140 m.p.h 
121 m.p.h. 
58 m.p.h. 


minutes, 
7 minutes. 
20 minutes. 

400 lbs. 
2,120 Ibs. 


The HANDLEY-PAGE G Type biplane, first flown in 1918 and adopted by the RNAS in 1914 for training and home defence. 
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DESCRIPTION OF THE HANDLEY-PAGE 100 BIPLANE. 
1917 TYPE. 


Тһе Handley Page machine is a twin tractor biplane having 
in the centre a fuselage, in which is carried the pilot 
passengers and fuel, and, when used for military purposes, 
the guns and bombs. * 

On either side of the fuselage are the two engine nacelles 
at 16 feet centres. 

"The span of the top plane is 100 feet and that of the lower 
plane 70 feet. Ailerons for lateral balance are fitted to the 
top plane only and extend for 20 feet from each wing tip 
inwards E 

"The machine is of the folding wing type, and, as the planes 
fold back from the nacelle points, the shed accommodation 
required is small 

The width of the machine when folded is only 32 feet, the 
extreme height being 22 feet with the planes extended and 
IS feet with the planes folded 

The controls of the ailerons are so arranged that thev do 
not foul the other parts of the machine when the planes are 
folded back. 

The fuselage is 62 feet 10} inches long. In the extreme 
nose is the front gunners cockpit with gun ring and guns 
Behind this are situated the pilot's and observer's seats side 
by side, with the instrument board and controls in front of 
them. Behind them is the starting platform where all the 
gear is fitted for starting the engines from the inside fuselage 
and here also the bomb dropping control box and sighting 
apparatus are fitted. 

In the central part of the fuselage, between the planes, is 
the bomb chamber with release gears. This bomb chamber 
is fitted with apparatus for the dropping of eight 250 Ibs, and 
eight 112 Ibs. bombs. Over this bomb-dropping gear are 
fitted two large fuel tanks. 

Behind this section again are the two rear platforms with 
guns mounted, two above and one below the fuselage. 

The machine is fitted with a biplane tail with balanced 


rudders on either side. The elevators are four in number and A HANDLEY PAGE 100 BIPLANE ON AN AERODROME IN ITALY. The photograph gives a good idea of the size of the machine. 
are operated by the ordinary control gear lever at the pilot's 
seat. 


The machine has a fuel capacity of 300 gallons (this being 
sufficient to give the machine an eight hours' radius of action) 

The total weight of the machine fully loaded is about 
12,000 bs. Its speed is 95 miles per hour at ground level 


Three-quarter Front View of a Handley Page 400 Biplane, with Rolls-Royce Engines 


NED BIPLANE, TYPE 0/400. 


The ac lation 
‹ ver in nose, eq 
ind bomb sights; the 
cockpit 1 sets of controls, just im rear of front 
observer and Xf main planes, a cockpit for a rear gunner 
fitted with two swivel gun mountings 
Specification. 
Type of machine Biplane. 
Name or type No. of machine 0/400. 
Purpose for which intended Night bombing. 
Span 100 ft. 
Gap, maximum and minimum 11 ft. 
Overall length 62 ft. 6 in. 
Maximum height 22 tt. 
Chord 10 ft. 
Total surface of wings 1,630 sq. ft. 


Maximum cross section of body 
Engine type and h.p. 


Airscrew, diam., and revs. 
Weight of machine empty 
Load per sq. ft. fully loaded 
Weight per h.p. 

Tank capacity in hours 
Tank capacity in gallons 


Performance. 


Speed low down 
Speod at 6,500 feet 
Speed at 10,000 feet 
Landing speed. . 


Climb. 


To 5,000 fcet 
To 10,000 feet 


Disposable load ‘apart from fuel 
Total weight of machine loaded 


Alternative Engines. 


2“ Liberty's,” 
or 2 “FLAT.” ete. 


== 
a 
c т 
LE 
n 


6 ft. 10 in. x 4 ft. 9 in. 

2 R.R. Eagle VIII 
(Standard equipment.) 

11 ft., 1,080 r.p.m. 

8,200 Ibs, 

8.5 Ibs. 

20 Ibs. 

84 hours. 

300 gallons. 


97 m.p.h. fully loaded. 
95 m.p.h 
93 m.p.h. 
50 m.p.h 


10 minutes. 
25 minutes. 


«9,500 lbs. 
‚14,000 Ibs, 


Sunbeam Maori," 2 “Sunbeam Cossack,” 


The Handley Page Type 0/400 (2—375 h.p. Rolls-Royce "Eagle" Engines) with the wings folded. 


HANDLEY PAGE 
TWN LIBERTY MOTORED 
TYPE 0400 BOMBER 
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HANDLEY-PAGE FOUR-ENGINED BIPLANE, V/1500. 


Tho four-engined Handley-Page was a development of the 
smaller two-engined machine, It was designed principally for 
night bombing, its most spectacular '' engagement" being the 
bombing of Berlin, which was only forestalled hy the signing 
of the Armistice 


The fuselage remains the same in all its essentials and internal 
arrangements. The four engines are carried, two tandemwise, 
on either side of the fuselage, and are not enclosed in any 
cowling. The upper and lower main planes are of equal span, 
the upper main plane being fiat and the lower plane having a 
dihedral, and both planes have a decided sweepback. The 
under-carriage consists of two pairs of Vees under each power 
unit ; the front legs of the Vees carries shock-absorbers enclosed 
in streamline fairing, the rear members being hinged 

Both the O 400 and V 1500 types can be cenverted to com- 
mercial vehicles hy the mere elimination of the military 
apparatus—bomb gear and guns—and the refitting of the 
interior of the fuselage for the accommodation of passengers or 
goods. In the event of passengers, mails and goods all being 
carried by the same machine. each would be conveyed in a 
separate compartment 

In addition to the necessary crew of three mer, and petrol, 
oil and water for a non stop flight of 400-500 miles, the nett 
useful load of each machine would be — 

Type 0/400 :—2,700 lbs. of goods ог 15 passengers 


Type V/1500 ;—10,000 lbs. of goods or 45 passengers 


The external ranges of these machines as commercial vehicles 
сап be regarded as — 

Type 0/400 :—800 miles non-stop with useful load of a half 
von. 

Type V.1500:—1.300 miles non-stop with useful load of one 
ton 


Specification. 
Type of machine 5 Biplane. 
Name or type No. of machine V 1500. 
Purpose for which intended Night bombing. 
Span 126 ft. 
Gap, maximum and minimum 15 tt. ; 12 ft. 
Overall length 62 ft. 
Maximum height 23 tt. 
Chord 12 ft. 
Total surface of wings 3,000 sq. ft. 


Maximum cross section of body 
Engine type and h.p. 
Airscrew, diam. and revs. 


Weight of machine empty 
Load per sq. ft. fully loaded 
Weight per h.p. 

Tank capacity in hours 
Tank capacity in gallons 


Performance. 


8ft <6 ft. 2in. 

4 R.R. Eagle VIII. 

13 ft. 5 in. (tractors) ; 
10 ft. 4 in. (pushers). 
1,080 ; 1,080. 

15,000 Ibs. 

10 Ibs. 

21 Ibs. 

14 hours. 

1,000 gallons. 


ed low down 103 m.p.h. fully loaded. 
d at 6.500 feet 99 m.p.h 
Speed ат 10,000 feet 95 mph. 
Landing speed 50 mph 
Climb. 
1; To 5.000 feet 8 minute 
To 16,000 feet .. 21 min 
Disposable load apart from fuel 7.000 Ibs. 
Total weizht of machine loaded 30,000 Ths 
Alternative Engines. 
ib.hr Atlantic's," ench 500 h.p r 4 Napier “Lion's,” ete 


Three-quarter Front View of a Handley Page Type V/1500 (Four 375 h.p. Rolls-Royce “ Eagle” Engines). 


The standing figures indicate the size of this machine. 


PARNALL & SONS 3: М 
Ltd.). Mivart S East у 
THE PARNALL “PANTHER 
T Ve was d \ аз а two-se сол 
EN à equipped with a water-tight bulk 
wd в which are blown up when necessary 
hy th wid a small hydrovane fitted to two struts in 
ivane mder age to prevent the machine turning 


of formers and three ply, minus any 


n German principle), and is made to 
fold at a poiut just in if the observer's seat On top of 
the monot ‹ з a huge bulge in which is situated 
the pilot and observer's cockpits. The elevator cor rols are 
carried through the continuatic this hump to the tail, 


whereas the rudder control 


hrough a special compart 


mont on the right d side of the fuselage clear of the bulk 
headed portion fuselage 

Main planes have no dihedral and have four ailerons inset 
in the trailing cage \ photograph shows the arrangement 
of the: i \ Vee type undercarriage is fitted, the 
whole being rel by the pilot automatically when the air 
mgs аге blo 

Specification. 


Type of machine 


Name or type No. of machine 
Purpose for which intended 
Span 

Gap, maximum and minimum 
Overall length 


Maximum height 
Chord 

Total surface of wings 
Span of tail 

Total area of tail 
Total area of elevators 
Area of rudder 

Area of fin 


Area of each ailcron and total area 


Maximum cross section of body, 
including fairing 


Engine type and h.p 
Airscrew, diam. pitch and revs. 
Weight of machine empty 


Load per sq. ft. 
Weight per h.p. 
Tank capacity in hours 
Tank capacity in gallons 
Performance. 
Spced, ground 
Брега at 6,000 feet 
Speed at 10,000 feet 
Landing speed 
Climb. 
To 6,000 feet 
To 10,000 feet 


Disposable load apart from fuel 
Total weight of machine loaded 


*The makers write 


Two-seater Reconnaissance 
Ship Aeroplane. 

Parnall ** Panther.” 

Flying off Carrier or Cruiser. 

29 ft. 6 in 

6 ft. 3 in. to 6 ft. 24 in. 

In flying trim, 24 ft. 11 in.; 
folded, 14 ft. 6 in. 

10 ft. 6 in. 

6 ft. 3 in. 

336 sq. ft. 

12 ft. 

(Tail plane alone), 18.4 sq. ft. 

Two, balanced), 19.3 sq. ft. 

4.4 sq. ft. 

6.85 sq. ft. 

Each 11.3 sq. ft., 
total 45.2 sq. ft. 


14.5 sq. ft. 


200 h.p. B.R.2. Actual h.p. 
about 210 at 1,300 r.p.m. 

Diam. 2,775, pitch 2,416, 
1,300 r.p.m. 

1,420 Ibs. 
(production machine). 

7.6 lbs. 

12.2 Ibs. 

See below.* 

Petrol 58 galls., oil 10 galls. 


These 
122 m.p.h. approx.) аге 
116 m.p.h ) actual 
111 m.p.h trials 
40 m.p.h with 
all up 
6 mins., 3 secs. weight 
12 mins., 29 secs Jof2 180 
lbs 
630 My 
2,560 lbs 


(production machine.) 


“This figure is а misleading one, since 


the consumption in gallons per hour drops steadily with the 


speed at any given height 


It is better to quote maximum 


economical mileage. This is found at approximate 100 m.p.h 
when the consumption is 12 gallons per hour at 2,000 feet 


Hence maximum economie mileage 


480 miles." 


Three-quarter front view of the Parnall * Panther" Ship Plane (230 h.p- B.R.2 engine). The machine is here shown 
with air bags inflated for flotation purposes, and the hydrovanes on the chassis can be clearly seen. 


Three-quarter rear view of 


The curious Tail Unit of the Parnall * Panther.” 
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PHCENIX DYNAMO Co. Ltd. Bradford. 


Managing Director, Mr. P. J. Pybus, С.В Е.: Managing 
Director of Aireraft Department. Сарт. T, C. Crawshaw; Air- 
erait Designer. Mr. W. О. Manning {late licut, R.N.Y.R., one 
of the pioneers of British aviation, having been the colleazue 
of Mr. Howard Wright in the experimental work of 1908-00. 

Amalgamated with Dick Kerr & Co. and the Coventry 
Ordnance Co. as the English Electrical Co. The aircrait work 
of the group is concentrated at the Phoenix Co.'s works 

Manufacturers of land machines and float and boat type 
seaplanes to Air Ministry and own designs. Speciality : Large 
flying boats. 


THE PH(ENIX “CORK FLYING BOAT. 

One of the most successful of the large type of flying boat. 

The machine is а twin-engined boat on well-tried and 
conventional lines, but special care has been devoted to detail 
design 

In particular the hull is of excellent form and of very low 
resistance. 

Great attention has been paid to the duplication of all 
controls, and the whole of the petrol system. including the 
gravity tanks and the piping, is їп duplicate. Both engines 
сап be operated through either petrol system 

A noticeable feature of the later models of this type are the 
two nacelles mounted behind the rear spar in the upper wings. 
the occupants of which have an extremely wide angle of v 
and of fire for the machine guns with which they are equipped 


л 


Speciflcation. 


Type of Machine 
Name or type No, of machine 
Purpose for which intended 


Flying Boat, 
“Phoenix Cork ** P. 5. 
Submarine Patrol. 


Span 85 ft. 6 in. 
Сај ( maximum 10 ft. 6 in. 
Р "| minimum 10 ft. 
Overall length . 49 ft. 2 in. 
Maximum height . . З 21 ft. 2 in. 
Chord 9 ft. 
Total surface of wings 1,300 sq. ft. 
Span of tail 25 It. 
Total area of tail 200 sq. ft. 
Area of elevators 58 sq. ft. 
Area of rudder 42 sq. ft. 
Area of fin $1 sq. ft. 


Area of each aileron and total 
area 


Maximum cross section of body 


42.75 each ; 85.5 total. 
27.75 sq. ft. 


Horizontal area of body 202.5 sq. ft. 

Vertical area of body 208 sq. ft. 

Engine type and h.p. * Eagle ™ Rolls-Royce, two 
360 h.p. 

Airscrew, diam., pitch and revs. 10 ft. diam., 10 ft. p., 1,080 
revs. r.p.m. 

Weight of machine empty 7,000 Ibs. 

Load per sq. ft. . 8.85 Ibs. 

Weight per h.p. .. 16.1 Ibs. 

Tank capacity in hours 8 at full speed. 

Tank capacity in gallons 360 galls. 


S 


FREDK. SAGE & Co. 


Road, London, W.C., also at Pet 


Ltd. 58-62, Gray's Inn 


rborough, and at 5, Boulevard 


des Italiens, Paris 

An old established firm of shopfitters who took up the manu 
facture of mreraft during the war of 1914-19 

During the period of hostilities. the Aircraft Department was 
under the control of Mr E Gordon England, one of tho 


varhest British experimental pilots 


Mr. Clifford 


ind constructors 


W. ‘Pinson was the chief designer, under Mr. England's manage 
ment, and retains that position at the time of writing. 

Mr. ииип ts nov a consulting engineer to various aircraft 
ud motor firms 

SAGE 1 
Specification. 

Type of machine Biplane. 
Name or type No. of machine Sage I. 
Purpose for which intended Bombing. 
Span 66 ft. 
Gap, maximum and minimum 7 ft. 2 in. 
Overall length 38 ft. 
Maximum height 12 ft. 6 in. 
Chord 7 ft. 
Total surface of wings 778 sq. ft. 
Span of tail 17 ft. 3 in 
Total area of tail 44 sq. ft. 
Area of elevators 30 sq. ft 
Area of rudder 15 sq. ft 
Area of fin 20 sq. ft. 
Area of each aileron 58! sq. ft 
Total area of ailerons 117 sq. ft. 
Maximum cross section of body 5 ft. 3 ft. 10 in. 
Horizontal area of body 115 sq. ft. 
Vertical area of body 132 sq. ft. 
Engine type and h.p. (2) 190 h.p. Rolls. 
Airscrew diameter and pitch 7 ft. d. 6 ft. p. 
Airscrew revs. 1327 r.p.m. 
Weight of machine empty 3787 Ibs. 
Load per sq. ft. 71 105. 
Weight per h.p. 15.8 Ibs 
Tank capacity in hours 5i hours. 
Tank capacity in gallons 100 gallons. 
Performance. 

Speed low down 93 m.p.h 

Landing: speed 32 m p.h 
Disposible load apart from fuel 500 Ibs. 
Төш weight of machine loaded 6000 Ibs 


j 


ү", 


LI. d — 
B sz | 
DEZ 


—— 


Performance. 
Speed low down 
Speed at 10,000 feet 
Landing speed 
Climb. 
To 5,000 feet 
To 10,000 fect 
Disposable load apart from fuel 
Total weight of machine londed 


106 m.p.h. 
94 mi 
52 m p.h. 


10 minutes. 

10 minutes 
2,000 Ibs 
11,600 Ibs 


5 Lewis guns and 4—230 lbs. or 2—520 Ibs 
5,—Pilot, observer, wireless operator, engineer, 


Armament 
bombs. Crew 
and gunner 


THE SAGE NO. 2 SCOUT. 


The Sage No. 2 Two-seater fighter was designed in the spring 


of 1914, The pilots and observers seats are enclosed in à 
Streamline cabin reaching to the upper plane, the top plane 
being left open so as to enable the observer to use a Lewis gun 
ina ring mounting on the top plane, for firing over the 
propeller. 

Specification. 
Type of machine Biplane. 


Name or type No. of machine Scout. 
Purpose for which intended Fighting. 
Span 32 ft. 2) in. 
Gap, maximum and minimum 5 ft. 6 in. 
Overall length 21 ft. 1§ in. 
Maximum height 9 ft. 6 in. 
Chord Top plane, 5 ft. ; lower plane. 
2 ft. 8 in. 
Total surface of wings 168 sq. ft. 
Span of tail 9 ft. 5 in. 
Total area of tail 20 sq. ft. 
Area of elevators 14.5 sq. ft. 
Area of rudder 9 sq. ft. 


Area of each aileron 

Total area of ailerons 
Maximum cross section of body 
Horizontal area of body 
Vertical area of body 
Engine type and h.p. 
Airscrew diameter and pitch 
Airscrew revs. 

Weight of machine empty 
Load per sq. ft. 

Weight per h.p. 

Tank capacity in hours 
Tank capacity in gallons 


Performance. 
Speed low down 
Speed at 10,000 
Landing speed 

Climb. 

To 5,000 feet 


To 10,000 feet 
Disposable load apart from fuel 
Total weight of machine loaded 
Ceiling 


A Phenix “Cork *’ Flying-Boat (2—375 h.p. Rolls-Royce 
engines) on the Slipway. 


121 sq. ft. 

25 sq. ft. 

3 ft. 5 in. dia. 
44 sq. ft. 

52.5 sq. ft. 

100 h.p. Gnome. 
8 ft. d. x 7 ft. p. 
1200 r.p.m. 

890 Ibs. 

9.2 Ibs. 

15.46 Ibs. 

21 hours. 

26 gallons. 


112 m.p-h 
100 m.p.h 
50 m.p.h 


6} minutes 

14} minutes 
96 Ibs 
1546 Ibs. 
16,000 ft. 


Three-quarter View from Rear—Sage No. 2 (100 h.p. Mono Gnóme engine). 


—— 
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ding 
wheels 
Specification. 

Type of machine Biplane. 
Name or type No. of machine Sage 3. 
Purpose for which intended Training. 
Span 34 ft. 6 in. 
Gap, maximum and minimum 5 ft. 
Overall length 26 ft. 6 in. 
Maximum height 10 ft. 9 in. 
Chord 4 ft. 9 in. 
Total surface of wings 330 sq. ft. 
Span of tail 11 ft. 4 in. 
Total area of tail 26 sq. ft. 
Area of elevators 24 sq. ft. 
Area of rudder 10 sq. ft. 
Area of fin 4 sq. ft. 
Area of each aileron 18 sq. ft. 
Total area of ailerons 12 sq. ft. 
Maximum oross section of body 2 ft. 6 in. 2 ft. 6 in. 
Horizontal area of body 59 sq. ft. 
Vertical area of body 18 sq. ft. 
Engine type and h.p. 75 h.p. Rolls. 
Airscrew diameter and pitch 8 it. d. x 6 ft. 4in. p. 
Airscrew revs. 1500 r.p.m. 
Weight of machine empty 1390 lbs. 
Load per sq. ft. 6.25 Ibs. 
Weight per h.p. 27.5 Ibs. 
Tank capacity in hours 4 hours. 
Tank capacity in gallons 26 gallons. 
Performance, 

Speed low down 72 m p.h 

Landing speed 38 m.p.h 
Climb. 

To 5,000 feet 20 minutes 
Disposable load apart from fuel 119 Ibs. 
Total weight of machine loaded 2064 Ibs 
Ceiling 9,500 ft 


THE SAGE NO. 


The Sage No. 4a was desigr 


1917, It is similar to most float seaplan 


150 h.p. Hispano-Suiza engine 
siderably superior performance 
of its power at the time. The 
to the No. 4a, but were fitted 
Hispano-Suiza and Sunbeam “ 


. 4A SEAPLANE. 


зей for sea patrol work in June 
s and is fitted with a 
which gave the machine a con 
to any seaplane or flying boat 
No. 4b and No. 4c were similar 
with dual control and 200 h.p 
Arab" engines. The No. 4c had 


staggered planes and folding gear, whilst the 4b had fixed wings 


of slightly smaller area and a faster wing section 
looped, &c., 


could be rolled, spun 
advanced training for seaplane 


Specifi 

Type of machine 
Name or type No. of machine 
Purpose for which intended 
Span 
Gap, maximum and minimum 
Overall length 
Maximum height 
Chord 
Total surface of wings 
Span of tail 
Total area of tail 
Area of elevators 
Area of rudder 
Area of fin 
Area of each aileron 
Total area of ailerons 
Maximum cross section of body 
Horizontal area of body 
Vertical area of body 
Engine type and h.p. 
Airscrew diameter and pitch 
Airscrew revs. 
Weight of machine empty 
Load per sq. ft. 
Weight per h.p. 
Tank capacity in hours 
Tank capacity in gallons 
Performance. 

Speed low down 

Speed at 10,000 feet 

Landing speed 
Climb, 

To 5,000 feet 

To 10,000 feet 


Disposable load apart from fuel 


Total weight of machine loaded 
Ceiling 


Both types 
and have been used’ for 
pilots, 


ication, 
Seaplane. 
Sage 4a. 
Patrol. 
34 ft. 6 in. 
5 ft 
26 ft. 8 in. 
11 ft. 3 in. 
4 ft. 9 in, 
330 sq. ft. 
11 ft. 4 in. 
26 sq. ft. 
24 sq. ft. 
9 sq. ft. 
7 sq. ft. 
18 sq. ft. 
72 sq. ft. 
2 ft. 6in. x 2ft. 5 in. 
59 sq. ft. 
18 sq. ft. 
150 h.p. Hispano. 
9 ft. d. х 7 ft. 3 in. p. 
1500 r.p.m. 
1620 Ibs. 
8.0 Ibs. 
17.6 Ibs. 
4 hours. 
50 gallons. 


931 m.p.h 
81 m p.h 
50 m.p.h. 


12 minutes. 

25 minutes. 
291 Ibs. 
2645 Ibs. 
13,000 ft 


SAGE 4B. 
SAGE 4C. 
Specification. 

Type of machine . Seaplane, 
Name or type No. of machine Sage Seaplane. 
Purpose for which intended Training. 
Span d 39 ft. 7} in. 
Gap, maximum and minimum .. 5 ft. 3 in. 
Overall length 37 ft. 6 in. 
Maximum height 11 ft. 7 in. 
Chord 2 5 ft. 3 in. 
Total surface of wings 386 sq. ft. 
Span of tail 11 ft. 
Total area of tail 24 sq. ft. 


ach aileron 


erons 


otal area of a 
Maximum eross section of body 
Horizontal area body 
Vertical area of body 
Engine type and h.p. (4. A 

4. B. 
Airserew diameter and pitch 
Airscrew revs. 
Weight of machine empty 
Load per sq. ft. 
Weight per h.p. 
Tank capacity in hours 
Tank capacity in gallons 


Performance. 
Speed low down 
BRETT TD QUU Fest 


Landing speed 
Climb. 

To 5,000 feet 

To 10,000 feet 
Disposable load apart from fuel 
Total weight of machine loaded 


Ceiling 


2 ft. 5 in 


200 h.p. Hispano-Suiza ; 
200 h.p. “ Arab " Sunbeam. 
91.4. x 714.9 n.p 
1500 r.p.m. 
2100 Ibs. 
7.45 15. 
14.4 Ibs. 
24 hours. 
35 gallons 


97 m.p.h 

94 mp. 

45 m p.h 

8 minute 

21 minutes. 
155 Ibs 
2875 lbs 
15,800 ft. 


S. E. SAUNDERS, Ltd. East Cowes, Isle of Wight 


Famous makers of motor boats on Saunders’ Patent principle. 
Made the hulls of the original Sopwith “ Bat-boats " with 
marked success, and later specialised on hulls for flying-boats 
of various types. Took to making aeroplanes complete, and 
has won a high reputation for excellence of workmanship. 

Later produced the famous ~ Consuta" system of sewing 
wooden sheets together. This has been used with much success 
in the hulls of flying boats. 


Side View—The Sage No. 4A Seaplane (150 h.p. Hispano-Suiza engine). 
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BRITISH AEROPLANES 


SHORT BROS. Works: Rochester, Kent. 
Works: Queen's Circus, Battersea Park. S.W. 
office : 29/30, Charing Cross, S.W. 

The firm of Short Bros, which is the oldest established 
firm of aeroplane designers and producers in the United 
Kingdom, was founded by two brothers, Eustace and Oswald 
Short, in the year 1898, their work for some years being the 
manufacture of spherical balloons. In 1906 they nearly 
succeeded in winning the Gordon Bennett Race, and actually 

ined second place. In 1907 the firm was appointed “ Official 
Aeronautical Baines to the Royal Aero Club.” 

The two brothers were joined by their elder brother, the 
late Horace L. Short, in 1908, and they added to their balloon 
work the design and manufacture of aeroplanes, for which 
purpose they established works at Shellness, near Leysdown, 
in the Isle of Sheppey. 

In 1909, a “Short” aeroplane, fitted with a Green engine, 
won the “Daily Mail's" £1,000 prize for a flight over a 
closed circuit by an all-British aeroplane, the pilot being 
Mr. J. T. C. Moóre-Brabazon, now Major, R.F.C. The Short 
Bros. were also the British agents for the Wright Bros, 

Tn 1910 the works were transferred to Eastchurch, adjacent 
to the Flying Grounds of the Royal Aero Club, and there 
were produced a series of biplanes with two engines, which 
were certainly the first multiple-engined aeroplanes in the 
world. At Eastchurch, Messrs. Short Bros. produced also 
the three "Short" biplanes on which the four officers first 
appointed by the Admiralty to the Royal Flying Corps, 
Naval Wing, were taught to fly, 

In 1911 firm took up the design of seaptanes with which 
they achieved almost immediate success, and in 1912 а sea- 

lane of their design, piloted by Lieut, (now Colonel) 
jamson, R.N., rose from the deck of H.M.S. Hibernia, this 
being the first." heavier-than-air"" machine of any kind to 
achieve this feat. 

By the introduction of the '* Short " Patent Folding Wing 
device, in 1913, the firm revolutionised the use of the seaplane, 
making it possible for seaplanes of large dimensions to be 
carried in H.M. ships for operations in all parts of the world. 
The device also brought about an immense saving in the cost 
of storage of both seaplanes and aeroplanes. 

In 1913, finding further development necessary, the firm 
erected new works at Rochester, which were placed under the 
charge of Mr. H. О. Short, and devoted almost entirely to 
the manufacture of seaplanes. 

The Short seaplane was the first, and is so far the only 
seaplane, employed successfully in a Naval Engagement 
(vide the following extract from an official letter to Messrs. 
Short Bros.) :— 

“. . . the flight made by Flight Lieut. Rutland, with 
Assistant Paymaster Trewin, as observer, which Sir David 
Beatty praises so highly, was carried out on a 225 h.p. 
‘Short Seaplane’ , , . " 

Early in the war, a “Short” seaplane achieved the feat of 
carrying а torpedo into the air, and it has been officially 
announced that Flight Com. С. Н. K. Edmonds, in a “ Short ” 
seaplane, succeeded in torpedoing a Turkish transport in the 
Sea of Marmora. 


London 
London 


At the end of 1915, owing to the great development of their 
business, the firm found it necessary to establish an office in 
London, and from it the “business” side of their activities 
is mainly carried on. Mr. J. B. Parker, formerly Assistant- 
Paymaster, R.N., afterwards one of the best pilots of the 


R.N.A.S., was appointed to manage this office, having been 
previously invalided out 6f the Service befure the war 

The firm sustained a grave loss in the death of Mr. Horace 
L. Short, the eldest of the three brothers, on the 6th April, 
1917. 


I 
for 


used in the Christmas 
Admiralty Type 74 patrol 
and 830 torpedo attack seaplanes (used from 1915); Admira 


Typ 


mportant wartime aircraft were the company's 5.88 types 
coastal patrol and training (1914-16); Folder seaplanes (two 
ay 1914 RNAS raid on Cuxhaven); 
eaplane; Admiralty Types 166, 827 

y 
oe 184 torpedo-bomber seaplane, 8.310 seaplane trainer; 


Bomber; and 320 torpedo and patrol seaplane. Lesser types 


incl 
incl 


идей the T.5 trainer (8.36 type). Late wartime designs 
uded the experimental N.2A and N.2B 


Diagram of Short "folder" Seaplane—as published in March, 1914. Details of further improvements cannot be given 


during the war. 


ae SE С S45. 1913. Military Tractor 8 38. 1913. 
8 41. 1913. Hydro Biplane. Biplane. tary Nacelle Biplane. 
“30 h.p. 100 h.p. 160 h.p. ` | 80һр 160 h p 80 h.p. 
2-seater. 2-seater. 4-seater seater. 4seater. | . 9-seater. _ 
Length feet (m) 35 1067 39 i190 45 178470] 35} 1080| 351 1080) 40 1870 35} 10:80 
Span feet (m); 40 1370 50 50 1525] 42 1290) 45 1370. 50 1525 32 52 1585 
Area sq. feet (m2) 390 36 2 | 
( Machine Ibs. (kg.) 1200 545 | 1700 764 2000 909] 1080 490 |1100 500 1890 860] 950 135 | 1050 480 
Weight 3 
| Useful lbs (kg) 771 350 
Motor hp. 80Gnome | 100 Gnome | 160 Gnome | 70 (‘поте | 80 Gnome | 160 Gnome | 50 Gnome | 80 Gnome 
(max.(mph) 65 105 60 97| 74 1%] бо 97 70. 113| 74 | 42 681 58 94 
Speed > E. е 
В (min. (mph 50 50! 50 80! 56 9} 50 80) 50 50! в 20| 35 5 39 63 
Endurance hrs. 1 5 6 5 n 6 4 5 
Number built during 1912 | 
Instructional biplane 
Tandemseats, pilot infront 
An extra passenger can be 
Remarks.—Floats are two long pontoons. Subsidiary floats at ander see Ue Ova ront accommodated. This type 
tips of lower planes. Small tail float with water rudder. W.-t Fittings ае is now used in large 
compartments to floats. Tandem seated, pilot in front. The асату Naval Wing REC quantities for school work 
observers seat can accommodate two if пе First and instroctonal flying 
Short tractor biplane for the Naval Wing, RFC across country. 
The firm has been engaged entirely on machines of their own design to Admiralty order. The 


date above applies to Short s 


aplanes which appeared prior to the war 


with marked suecess during the war 


and have been used 


BRITISH AEROPLANE 


ute Vie MAS 
Mou nr 


ams 


3.38 туре Ѕновт biplane, 80 H.P. Gnome, largely used fc 


or instructional purposes 


Suonr “ pusher’ 


biplane—instructional type—taking the air 


Snort “folder” seaplane—Sunbeam engine before launching 
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 —е _ .. ——.— -.——-—-—-—-—-—-—-—-—-——-—_—— 


A SHORT Type 184 seaplane with 225 h. p. Sunbeam engine, beached оп the bank of the Tigris 
for repairs, during the operations against Kut-el-Amara 


The Salmson-engined SHORT Admiralty Type 166 seaplane, illustrated on the following page 
is here seen about to get off the water in Salonica harbouir 


SHORT Type 166 seen being lifted out from her shed with wings folded on HMS Ark Royal. The 
is a Salmson (Canton-Unné) of 130 h.p. The main floats, wing-tip floats a ble 


may be noted 


THE SHORT N2B FLOAT SEAPLANE. 


The Short N 2B bombing seaplane is the latest of the many 
types of float seaplanes produced by Messrs. Short Bros. before 
and during the war, and used by the R.N.A.S. and subse 
quently the R.A.F. as sea patrols, ete, The upper main plane 
has no dihedral and has a slight overhang over the bottom 
plane which has adihedral. Two large pontoon floats are fitted 
to the fuselage by faired struts, The tail unit is on conventional 
lines except that a very largo fin is used in conjunction 
with a balanced rudder. Wing tip and tail floats of ample 
Proportions are fitted, the tail float haying a small water 
rudder, The pilot sits under the centre section wherein are 
carried the petrol gravity tank, and radiator, The observer sits 
well back and is armed with Lewis Gun carried іп a Scarff 
mounting, 

Specification, 


Type of machine 

Name or type No. of machine 
Purpose for which intended 
Span 

Gap, maximum 

Overall length 

Maximum height 

Chord 

Span of Tail : 
Maximum cross section of body 
Engine type and h.p. 


Airserew diam. 
Weight of machine empty 
Tank capacity in hours 
Tank capacity in gallons 
Performance. 

Speed low down 

Speed at 10,000 feet 
Climb. 

To 5,000 ft 

То 10,000 ft < 
Disposable load apart from fuel 
Total weight of machine loaded 


Float Seaplane. 

Short N, 2 B. 

Bombing. 

55 ft 

7 tt. 

40 ft. 

13 ft. 9 in. 

70. 6in. 

15 tt. 6 in. 

11.5 sq. ft. 

Sunbeam - Coatalen 
275 h.p. 

10 ft. 6 in. 

8,050 Ibs. 

4) hours. 

10 gallons. 


90 m.p.h. 
88 m p.h. 


12} minutes 
40 minutes. 


“ Maori," 


1,170 lbs. 
4,800 Ibs 


Lowering a SHORT Type 166 folding 


wing seaplane from H.M.S 


has done much work in the Mediterranean. 


"us 
MR aeg 
peret 


Ark Royal, a seaplane-carrier which 


General Arrangement of the Short М2 B type Seaplane (275 h.p. Sunbeam-Coatalen “ Maori "" engine). 
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THE SHORT “SHIRL” TORPEDO-CARRIER. 


The Short “Shirl” biplane is generally similar to the N2B 
type seaplane except that a divided wheel and skid chassis is 
fitted for flying off decks and to allow the stowage of an 18 in. 
torpedo under the fuselage. The machine is a single-seater, the 
pilot being situated in rear of the main planes. which are 
noticeably swept back from the fuselage, and are arranged to 
fold for stowage on board ship. 

Flotation gear in the form of air-bags are carried over the 
skids and small plane form hydro vanes are fitted to the front 
of the skids, to prevent turning over when alighting on water, 

The machine entered by Messrs. Short Bros. for the trans- 
Atlantic flight is a modified ~ Shirl,” fitted with somewhat 
larger wings and tailplane, and an immense petrol tank sus- 
pended under the fuselage. 


Specification, 
Type of machine .. s .. Biplane. 
Name or type No. of machine “Short Shirl.” 
Purpose for which intended Torpedo carrying. 
Span s 52 tt. 
Gap, maximum and minimum 6 ft. 
Overall length , 35 ft, біп. 
Chord í> " 8 ft. upper; 7 ft. lower plane. 
Span of tail ‚ 15 ft. 


Maximum cross section of body 11 sq. ft. 

Engine type and h.p. Ў . Rolls Eagle 8, 400 h.p. 
Airserew, diam. 10 ft. 

Weight of machine empty 2,850 Ibs. 

Tank capacity in hours Max. 6) hours. 

Tank capacity in gallons 137 gallons. 


Performance. 
Speed low down : 99 m.p.h. 
Speed at 10,000 feet .. 97 mph 
Climb. 


To 5,000 feet 

To 10,000 feet .. ; 
Disposable load apart from fuel à 
Total weight of machine loaded 5 


13 minutes. 
30 minutes. 

2,500 Ibs, normal 
50 Ibs. 


THE FELIXSTOWE “ЕЗ” FLYING BOAT 


The F3 Flying Boat designs emanate from the Seaplane 
Experimental Station, Felixstowe, but it has been built in 
quantity by Messrs, Short Bros, The boat is of the now well 
known Felixstowe construetion with a wide Vee bottomed 
planing surface, fitted with two steps. The crew consists of a 
gunner in the nose, two pilots enclosed in в cabin in advance 
of the main planes, and a gunners cockpit in the rear of the 
planes with swivel mountings for Lewis guns firing out of the 
top and either side of the boat. The top plane has a con- 
siderable overhang and is fitted with ailerons of large area 
Over the last set of struts are king-posts for bracing the 
overhang, the intervening space between the front and rear 


king-posts being covered in to form a fin 
Specifleatlon. 


Type of machine 
Name or type No. of machine 
Purpose for which intended 


Boat Seaplane. 
Felixstowe F 3. 
Anti-submarine. 


Span . . 102 ft. 

Gap, maximum and minimum 8 ft. 6 in. 

Overall length 49 ft. 

Maximum height 18 ft. 9 in. 

Chord 8 ft. 

Total surface of wings 1,413 sq. ft. 

Span of tail 22 ft. 

"Total area of tail 118 sq. ft. 

Area of Elevators 67 sq. ft. 

Area of rudder 30.3 sq. ft. 

Area of fin a 37.2 sq. ft. 

Area of each ailerons 65 sq. ft. 

Total area of ailerons 132 sq. ft. 

Engine type and h.p. Rolls-Royce Eagle 8 (two) 
400 h.p. each. 

Airserew, diam. 10 ft. 

Weight of machine empty 7,650 Ibs. 

Load per sq. ft. = 842 Ibs. 

Weight per h.p. 17 Ibs. 


Tank capacity in hours 
Tank capacity in gallons 
Performance. 

Speed low down 
Disposable load apart from fuel 
Total weight of machine loaded 


9.7 max.; 5 hours normal. 
212 gallons. 


85 m p.h 
2,550 Ibs 
11,900 Ibs. 


General Arrangement of the Short *'Shirl Torpedo Ship Plane (375 h.p. “ Eagle ’’ Rolls-Royce engine). 
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SOPWITH. Thes Aviation ¢ 
Works and offices : Canbury Park Road 
Established by Mz. T. O, M. Sopwith 


of 1911, where, d 
nd a 40 h.p. biplane wer 
now a private limitec 
С.В.Е., M. G. S 

General manager: R. O. Cary 
Secretary : H. P. Musgrave 
Engineering m: F. Sig 
Prior to the o e firm had produced machines 
of extreme interest, and amongst their outstanding perform 
was the winning of the *' Schneider” cup, at Monaco, by Mr 
Howard Pexton, on a small seaplane with a 100 h.p. Mono 
Gnóme engi 


pany. Directors: 
О. Cary 


This machine was the direct ancestor of the “Baby” sea 
plane so largely used by the R.N.A S, during nearly the whole 
of the period of hostilities 


Since 1914 the firm have produced a series of machines of the 
very highest value 
Particularly not 


worthy in their line were the famous “1 

Strutter” produced in 1915, and the Triplane of 1916 
RNAS Sopwith 

Düsseldorf, in Octo 


fact 


were the first to bomb Cologne and 
r, 1914. (The following letter verifies the 


Атк DEPT 
ADMIRALTY, LONDON, S.W 
28th December, 1914 
1D5062 
GENTLEMEN, 

With reference to the recent attack on the German 
Airsheds at Cologne and Düsseldorf, carried out by Squadron 
Commander Spenser D. A. Grey and Flight Lieut. R. L. G 
Marix, you may be interested to learn that the machines 
used were your “Sopwith Tabloid aeroplanes.” I take 
the opportunity of expressing my appreciation of the 
excellent performance of these machines. 


It is reported from Berlin that a new Zeppelin fitted with 
the latest silent motors, which had just been moved into 
the shed at Düsseldorf and a Machinery Hall alongside the 
Airship Shed, were destroyed by Flight Lieut. Marix 
The roof of the Airship Shed has fallen in. 

I am, Gentlemen, 
Yours faithfully, 
(Sd) MURRAY Е. S ER, 
Director Air Dept 


In 1917, Captain Beaumont and Lieut. Daucourt, both on 
Sopwiths, bombed tne Krupp Works, at Essen. 

Later in 1917, Captain Beaumont bombed Munich and 
aiterwards landed in Italy 


Front view of “12 Strutter” SOPWITH biplane, Clergét engine. 1916 type. U 
until early 1918, then becoming a trainer 


Wear view of 1} strut "sors tm. hiphine, Clergor engine, ТОЛ tepe 
І D 
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A SOPWITH TRIPLANE, of the type eulogised by the German G.O.C. Air Force, Von Hoppner. 


A SOPWITH ‘ BABY " SEAPLANE, of a type much used by the R.N.A.S. 
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SCALE DRAWINGS OF A SOPWITH TRIPLANE 


In point of € 


used by the R.N.A.S. from 1916 
d the reputatior 


sto fly that have ever been built 


it has maintai 
delightful mach 


the performance with so low-powered an eng 


Rhone, is astonishing 


It is extremely likely that, as a sporting single в 
pilot owner, this type will maintain its popularity for 


to come. 


Specification. 


Type of machine 

Name or type No. of machine 
Purpose for which intended 
Span г 


Gap, maximum and minimum 


Overall length 

Maximum height 

Chord e. 

Engine type and h.p. 
Tank capacity in gallons 


Performance. 
Speed at 10,000 feet 


Climb. 
To 5,000 feet . 
To 10,000 feet.. 


Total weight of machine loaded 


Single-seater Tractor Biplane. 
Sopwith “ Pup.” 

Fighting Scout 

26 ft. 6 in 

4 ft. 47 in 

19 ft. 3} in. 

9 ft. 5 in. 

5 ft. 14 in 

Le Rhone; 80 h.p. 

Petrol 18 galls.; oil 5 galls. 


99 mp.h 


7 mins. 40 secs. 
15 mins. 24 secs. 


1,313 Ibs. 


Line of Flight paralleli 16 
[op longerons 


E 


йезе! angle 3" > (8 ntn 


ПЕ: гаи 


А Hanriot HD-1 Single-seat Tractor Biplane 


THE SOPWITH “CAMEL.” 


Is generally an enlarged and modified Pup, It was designed 
specially for high performances and extreme manceuvrability. 
To obtain these qualities some of the qualities of the “ Pup” 
were necessarily sacrificed, and the machine has в reputation 
for being relatively—to the original—uncomfortable to fly 


Аз в single seater fighter however it was a very great success, 


and did an immense amount of work in 1917. 


A distinctive feature of this machine is the great dihedral on 


the bottom plane, combined with a flat top plane ‚кй Mauer eben he 


A very slightly modified “Camel” with a folding fuselage А 
and fitted with а 150 h.p. B.R.1 Engine was also produced as a 

ship plane ” fighter 

Specification 

Single-seater Tractor Biplane. 
“ Camel "—F.I. 
Fighting Scout. 
28 ft. 


Type of machine 

Name or type No. of machine 
Purpose for which intended 
Span 

Gap, maximum and minimum 


51. max; 4ft. 15; in. min 


Overall length 18 ft. 9 in 
Maximum height. 9 ft. 
Chord 4 ft. 6in 


Clerget; 130 h.p. 
Petrol 23 hrs.; oil 24 hrs. 
Petrol 26 galls.; oil 5} galls. 


Engine type and h p. 
Tank capacity in hours .. 
Tank capacity in gallons 
Performance. 

Speed at 10,000 feet.. 
Climb. 

To 5,000 feet 

To 10,000 feet. . X М 
Total weight of machine loaded 


113 m.p.h. 


5 minutes. 
12 minutes. 
1,524 Ibs. 


The Sopwith *° Scooter," a Monoplane “ run-about '' with 
а 130 h.p. Clerget. 


Three-quarter Rear View of the Sopwith *' Camel." 


85 


BRITISH AEROPLANES 


v 
356 ofert Drar 
I et _ 


General Arrangement of,the Sopwith “Camel *™ (180 h.p. 
Clerget engine). 


THE SOPWITH * DOLPHIN.” 


This is another single seater fighter, and retains many dis- 
tinctively Sopwith features. 2 

In appearance however it differs considerably from all 
previous Sopwith Single Seaters 

Unlike its predecessors it is fitted with a stationary water 
cooled engine 

It has two rows of interplane struts on each side and the 
top plane is staggered back. Тһе gap is considerably less 
than in the previous Soprcith machines and the fuselage reaches 
nearly to the centre section. 

Tho pilot's seat is between the rear and front spars of the 
upper wing, with the pilot's head protruding, 

Specification. 

Type of machine Single-seater Tractor Biplane. 
Name or type Мо cf machine ** Dolphin "—5 F.I 


Purpose for which intended Fighting Scout. 
Span 32 ft. 6 in. 
Gap, maximum and minimum 4 ft. 3 in. 
Overall length 22 ft. 3 in. 
Maximum height 8 It. 6 in. 
Chord 4 It. 6 in. 


Hispano-Suiza; 200 h.p. 
Petrol 2} hrs.: oil 2} hrs. 
Petrol 27 galls.; oil 4 galls. 


Engine type and h.p. 
Tank capacity in hours 
Tank capacity in gallons 


Performance. 
Speed at 10,000 feet 121) mph 
Climb. 
To 5,000 fect 5 minutes 
12 minutes, 


То 10,000 feet 
Total weight of machine loaded 


THE SOPWITH “SNIPE.” 


A further development of the single seat fighter. The rotary 
type of engine has been installed again, and in general appear- 
anre the machine approaches more closely to the earlier Sopwith 
types. 

The fuselage is faired out to a circular section, in conformity 
ine cowl, and the normal stagger forward 


1959 Ibs, 


to the shape of the eng 
of the top plane has returned 


Specification. 
Type of Machine Single-seater Tractor Biplane. 
Name or type No. of machine * Snipe "—7 F.I. 
Purpose for which intended Fighting Scout. 
Span Top plane 31 ft. 1 in.; bottom 
plane 30 ft. 
Gap, maximum and minimum 4 ft. 3 in. 
Overall length 19 ft. 
Maximum height 9ft. 6. in. 
Chord 5 ft. 
Engine type and h.p. B.R.; 200 h.p. 


Petrol 3 hrs.; oil 3 hrs. 


Tank capacity in hours 
Petrol 38} galls.; oi! 7 galls. 


Tank capacity in gallons 


Performance. 
Speed at 10,000 feet 121 m.p.h 
Climb. 
To 5,000 feet 3 mins. 45 sees, 
To 10,000 feet 9 mins 25 secs 
Total weight of machine loaded 2,020 lbs. 


Side View of the Sopwith “Camel ° (130 h.p. Clerget engine). 


ат 
ES атн se el 


Three-quarter Front View of the Sopwith “ Dolphin '' (200 h,p. Hispano-Suiza engine). 


Three-quarter Front View of the Sopwith *'Snipe'' (230 h.p. B.R.2 engine). 
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Type of mach 
Name or type 
Purpose for which ‘intend 
Span p 
Gap, maximum and minimum 
Overall length 
Maximum height 
Chord 
Span of tail 
Total area of empennage 
Area of elevators 
Area of rudder 
Area of fin 
Area of each aileron and total area 
Engine type and h.p. 
Weight of machine empty 
Load per sq. ft. 
Weight per h.p. 
Tank capacity in hours 
Tank capacity in gallons 
Performance. 
Speed low lown 
Speed at 10,000 feet 
Climb. 
To 10,000 feet 
Total weight of machine loaded 


27 sq. ft 
14 sq. ft. each (4 off). 
200 h.p. BR. 

1700 Ibs. 
9.7 Ibs, 
11.35 Ibs. 

1! hours at ground level 
29 gallons. 

125 m.p.h 
117 m p.h 


17 minutes, 
2945 tba 


THE SOPWITH CUCKOO. 


Produced in 1917. A very successful example of the British 


torpedo carrying machine 


Type of machine 

Name or type No. of machine 
Purpose for which intended 
Span 

Gap, maximum and minimum 
Overall length 

Maximum height 

Chord 

Span of tail 

Total area of empennage 

Area of elevators 

Area of rudder 

Area of fin 

Area of each aileron and total area 
Engine type and h.p. 


Weight of machine койу 
Load per sq. ft. 

Weight per h.p. 

Tank capacity in hours 
Tank capacity in gallons 


Tractor Biplane. 
** Cuckoo.” 
Torpedo carrying. 
46 ft. 9 in. 


200 h.p. Hispano-Suiza 
(Experimental). 

220 h.p. Sunbeam Arab 
(Production). 

2140 Ibs, 

6.7 15. 

17.9 lbs. 

4 hours at full speed. 

56 gallons. 


Three-quarter View from rear of the Sopwith ** Salamander’? 
(220 h.p. ** B.R.2 " engine). 


SOPWITH CARRIER 


Performance. 
Speed low down 90 kta. 
Speed at 10,000 feet ха kta. 
Climb, 


Го 10,000 feet. 
Total weight of machine loaded 


20 minutos. 
3550 Ibs 


Side View of the Sopwith ** Cuckoo '’ Torpedo Carrier 
(200 h.p. Hispano-Suiza engine). 
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THE SOUTH COAST AIRCRAFT WORKS, 
Shoreham, Sussex. Telephones : Day Service, 83, Shoreham ; 
Night Service, 89, Shoreham, Telegrams : “ Scaw, Shoreham- 
by-Sen." 

Aeronautical constructional engineers and contractors to 
the Admiralty and War Office. 


STANDARD MOTOR CO., Ltd., Coventry. 


Well-known motor manufacturing firm. Have been making 
aircraft with success for some years 


STANDARD AIRCRAFT MANUFACTUR- 
ING CO., Ltd. Efingham House, Arundel Street, 


W.C., and at 28, Bow Common Lane, E 
Made acroplanes and parts to official specifications 


SUPERMARINE. 


The Supermarine Aviation Works, Ltd 

Registered offites and works Southampton. Flying water 
and slipways : Woolston 

Designers of the Supermarine aeroplanes and flying boats 
Founded in 1912, by Mr. Noel Pemberton Billing, then known 
as a pioneer of aviation and as a motorist and yachtsman 

Before the war, he built some very interesting experimental 
flying-boats, some of which were ordered by Germany before 
the war, but were not delivered 

The Supermarine Works worked during the war on 
Admiralty designs, but built some experimental machines 


ттт 


The name of the firm was changed during the war from 
Pemberton Billing, Ltd., to The Supermarine Aviation Works, 
Ltd.. and Squadron-Commander Pemberton Billing ceased to 
have any connection with it 


The directors are: Capt A. de Broughton (late R.F.C 
Mr. C. Cecil Dominy and Mr. Hubert Scott-Paine, the last 
named being managing director 


The firm has of late been devoted ¢ hiefly to the construction 


of seaplanes of various types, all with marked success IL. 


irms' experimental machines Front View of a Supermarine “ Baby’? Flying-Boat (150 h.p. Hispano-Suiza engine). 


to deseribe 


The following details concern the 
of 1916 to 1919, which it is permis 


SUPERMARINE BABY 


Type of machine Single-seater Flying-boat. 
Name or type No. of machine Supermarine ** Baby." 
Purpose for which intended Single-seater Seaplane Fighter. 
Span 30.5 ft. 
Gap, maximum and minimum 
Overall length 26.3 ft. 
Maximum height 10.6 ft 
Chord 5.5 ft. 
Total surface of wings 309 sq. ft 
Engine type and h.p. 150 h.p. Hispano-Suiza 
Weight of machine empty 1699 155 
Load per sq. ft. 7.5 Ibs. per sq. ft 
Weight per h.p. 15.5 Ibs. per h.p 
Tank capacity in hours 3 hours. 
Performance. 
Speed low down 117 m.p. 
Landing speed ут mph 
Disposable load apart from fuel 
Total weight of machine loaded 1326 lbs 


Side view of the Supermarine “ Baby "" with wings folded 


———————^—————————————— E Eaa 


BRITISH AEROPI 


Acc x RE 


/ 


Li 


Side View of the *' Night Hawk ’’ Quadruplane, built experimentally by the Supermarine Company, to the designs 
of Flight-Lieut. N. Pemberton Billing, R.N. 


SUPERMARINE “NIGHT HAWK” QUADRUPLANE 


Designed and built for night-flying and cruising. Fitted 
with two Lewis guns mounted fore and aft and one two 
pounder Davis gun ; six double trays of Lewis gun ammunition 
ind ten rounds of ammunition for Davis gun, the latter bemg 
fitted with double parallel shding bed, permitting practically 
any are of fire 


The machine was also fitted with a separate twin A.D. 
air-cooled petrol engine and dynamo. A searchlight, which 
was hung in gimbals, permitting complete range of light 
wireless telegraphy ; nine separate petrol tanks with patent 
change gear, enabling any number of tanks to be used or 
dis-used in case of tanks being punctured by gun-fire 


All the controls, pipes, ete., belonging to engines, were laid 
outside the fuselage in specially constructed armour-plated 


casings. 


Accommodation was also fitted for bunking room, enabling 
one hand to sleep or rest 


The whole wood members of the fuselage were heavily 
taped and fabriced, to reduce the trouble of splinters in case 
of crashes, 


This machine was flown on several occasions at Eastehurch 
by Mr. Prodger, where the contract speed and landing speed 
were established. The engines, however, were under powered 
and after alterations to the propellers, it was decided by the 
Authorities to discontinue any further experiments 


NAVY “PUSHER” SEAPLANE 


Pusher seaplane, built to Admiralty design, fitted with 
130 hep. Smith. This machine was completed and flying 
eight weeks after receipt of drawings. ‘Tho nacelle is boat- 
built, with the lightest wooden construction known, the whole 
nacelle weighing 85 lbs. 


Three-quarter Rear View of a Supermarine-bullt A.D Flying Boat of 1917 (prototype). with gunner in tandem in front of pilot. 
Pemberton-Billing went on to construct 27 for RNAS. 
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SUPERMARINE-—coninicl 
A.D. FLYING BOAT. 


This machine, with the exception of the hull, was completely 
re-designed by the firm and fitted with Hispano-Suiza engine 
It carried 4% hours’ fuel. wireless gear, Lewis gun and amma. 
ition. pilot and passenger, sea anchor. ground anchor, 40 
fathoms of Ene. ecte. It is believed to have put up new world’s 
records for flying boats in. Mareh, 1917 


SUPERMARINE PUSHER SCOUT, 1916. 
(Commonly called the “ Push-Prodge.") 


Re-designed from original, and fitted with 100 h p. mono 
soupape engine; 33 hours’ fuel capacity; Lewis gun and 
ammunition 

Speed : 95 m p.h. 

Climb: 6,000 ft. in S$ mins, 15,300 in 40) mins 


T 


TARRANT, W. G. 


Tarrant, W. G., Qifices з Clock House, Arundel Street, W.C, 2 
Works: Вуйеет 
А firm of building ce 
works to Brooklands tr 
e of the early int 


Side View of the ** Р.В. Push-prodge,”’ a small fast biplane, 
built by the Supermarine Co. to the designs of Flight- 
Lieut. Pemberton-Billing, R.N. The machine was, with 
а 100 h.p. Mono-Gnóme, the fastest biplane of its day, and 
was regarded as a ** риѕһей projectile," hence its nick- 
name. 


or woodwark for re 


not unnat hat « 


have tumed some 


VICKERS. Vickers, Ltd., Vickers House, Broadway, 

Westminster. 

Aviation Department founded in 1911, under the control of 
the late Major H. F. Wood, 9th Lancers. Capt. P. D. Acland 
is now in control The firm's Commercial Aviation Dept. is 
under the control of Brig.-General Caddell 

Originally the firm acquired the sole British rights in the 
R.E.P. machines of M. Robert Esnault Pelterie. Starting from 
this basis the department under Major Wood developed the 
series of machines with which the name of Vickers is associated 


The Vickers “gun bus," originally produced in 1913, was 
the only practicable fighting machine m the possession of the 
R.F.C at the outbreak of war, and rendered invaluable services 
during the first six months of hostilities 


DESCRIPTION OF VARIOUS MACHINES DESIGNED AND 
BUILT BY VICKERS LTD. 


Е.В.9. PUSHER BIPLANE. 


Front View of the Vickers Single-seat Fighter, type F.B. 16H. (300 h-P. Hispano-Suiza engine.) 


Developed from the successful F.B.5 “Gun bus 
that used a 100 hp Monosoupape Gnóme engine and 
was employed as а fighter-scout from 1914-16 
Pilot and gunner observer placed in tandem. 

Fitted with various rotary and fixed radial engines 
Armament : Lewis gun on ring mounting 
One of the best fighting machines of its tim 


Model and date Fig 


Length feet S 
Span feet 37 WEEDS 
Area sq. feet (m 85 
t [ \ 1700 
жеш out useful, ths, (kg 00 $ 
Мобог hp. 100 Monosoupape 
Speed шыл: ТУ Te Front View of 1916 type Vickers fighting biplane, with Monosoupape Gnóme or 110 hp Le Rhóne engine, (Type F.B.9) 
( n" һ (К 45 
Endurance lirs hours 


Radin 


х and Detail 
and carrie 


Remarka, 


action 300 m 


high tensile steel 
n in the 


This machine has been desi 
this purpose the gun is moun 
has alsc 


where it has 
ind by the design of the c 


а perfectly clear view, and is sh 


{ 1 
forwar 


Three-quarter Rear View of Vickers' Single-Seater Pusher Fighter. (Type F.B.12.C.) 


F.B.14. TRACTOR BIPLANE. 
TWO SEATER RECONNAISSANCE. 


Pilot and gunner observer placed in tandem 


Fitted with various line and V type engines 


Armament: One Viekers gun firing forward, with Vickers 
synchronised firing gear. One Lewis on ring mounting at 
rear 


Three-quarter Rear View of Vickers’ Two-Seater Fighter and Reconnaissance Biplane. (Type F.B.14) 


F.B.19. TRACTOR BIPLANE. SINGLE SEATER. 


Fighter of 1916 appearance, capable of 109 mph 
Only 36 built for RFC and used in Palestine, Russia 
Macedonia and in UK for home defence. Fitted with 
110 h.p. Clerget or Le Rhone rotary engine 


Armament; One Vickers’ gun with Vickers’ syn- 
chronised firing year. 


-————  — моз ———À—]—————-———————] 


Front View of Vickers’ Single-Seat Fighter. (Type F.B.19.) 
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THE VICKERS F.B. 16 H. 

"The Vickers F.B, 10 H. is а single-seater fighting Scout type. 
The plines are rather heavily staggered and fitted with two 
pairs of interplane struts either side of the fuselage. No centre 
section is fitted, the planes being fixed direct to the inverted 
Vee type pylons in front of the pilot’s seat, The upper plane 
is well eut. away over the pilot's cockpit to give a clear view 
upwards, 

The tail-unit consists of a large tin and unbalanced rudder 
and a tail plane and divided elevator, the fin and tail plane 
пето well braced above and below with Rafwire lacing. 

The elevator controls are outside the fuselage, 


The armament consists of two fixed Viekers guns whieh are 
fitted inside the fuselage synchronised to fire to the propeller, 


Type of machine. ^ 
Name or type No. of machine 
Purpose for which intended 
Span ў 1 

Gap, maximum and minimum 
Overall length E 
Maximum height 

Chord ; 

Total surface of wings 

Span of tail 

Total area of Tail 

Area of elevators. . 

Area of rudder 

Area of fin 

Area of each aileron and total area 
Maximum cross section of body 
Horizontal area of body 

Vertical area of body 

Engine type and h.p. 

Airscrew, diam., pitch and revs. 


Weight of machine empty 
Load per sq. ft. 
Weight per h.p. (300 h.p.) 
Petrol 
Tank capacity in gallons 
Performance, 
Speed low down 
Speed at 10,000 feet 
Speed at 20,000 feet 
Landing Speed, . 
Climb. 
To 5,000 feet 
To 10,000 feet 
To 20 000 feet 


Disposable load apart from fuel (including crow) 


Total weight of machine loaded 


Specification. 


Tractor Biplane, single-seater 
F.B. 16 H. 

Fighter. 

T. 31 ft.; b. 30 ft. 

45 It. 

21 tt. 8 in. 

8 ft. 1 in. 

T. 5 ft. 4 in.; b. 4 ft, 2 in. 
272 sq, ft. 

11 ft. 

33.8 sq. ft. 

15,8 sq. ft. 


6.5 sq. ft. 


7 sq. ft. 

2:£9.5--2 6 —31 sq, ft. 

8 sq. ft. 

36 sq. ft. 

57 sq. ft. 

Hispano-Suiza; 300 h.p. 

8 ft. diam., 6 ft. pitch, 
1,875 r.p.m. 

1,636 Ibs. 

8.45 Ibs. 

7.65 Ibs. 


Oil 
Petrol 40 galls;] oil 5 galls. 


147 mph 
140 m.p.h 


53 mp.h 


3.3 minutes 

7.8 minutes. 
23.5 minutos 

$27 Ibs 
2,300 15 


THE VICKER'S “ VAMPIRE.” 
The Vickers “Vampire” is a small single-seater 
hiplane designed primarily for trench fighting 


pusher 


The small nacelle is directly under the undersurface of the 
upper plane and is connected to the lower plane by short struts 
The tail booms are fitted at the ends of each of the rear inner 


niterplane struts and aro parallel in plan view but, in elevation, 


converge at the fixed tail plane. 
Voe-type rubber sprung 


The chassis is of the customary 


Specification. 


Type of machine 

Name or type No. of machine 
Purpose for which intended 
Span 

Gap, maximum and minimum 
Overall length 

Maximum height 

Chord 

Total surface of wings 

Span of tail 

Total area of tail 

Area of elevators 

Area of rudder 

Area of fin 

Area of each aileron and total area 
Maximum cross section of body 
Horizontal area of body 


Pusher Biplane, single-seater 
* Vampire ™ B.R. 2 

Trench fighting 

Top 31 ft. 6 in.; bot, 27ft. 6 in 
52 in 

22 ft. 11 in. 

9 ft. 5 in. 

Top 5 ft. 6in.; bot. 4 ft. 6 in 
267 sq. ft 

12 ft. 3 in. 

38 sq. ft. 

16 sq. ft. 

6.7 sq. ft 

6.4 sq. ft. 
(2x12) --(2 6 
7.6 sq. ft. 
16.6 sq. ft. 


36 sq ft. 


Side View of the Vickers Single-seat Fighter, type F.B. 16H. 


Three-quarter Front View of the Vickers’ “ Vampire ”” (200 B.R. 2 engine). 


Side View of the Vickers’ ** Vampire '' Single-seat Fighte 
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THE VICKERS “ VAMPIRE.''—con 
Vertical area of body 24.5 sq. ft 
Engine type and h.p B.R. 2; 200 h.p. 
Airscrew, diam., pitch, and геуѕ.. 8.75 ft., 9 ft., 1,300 
Weight of machine empty (in- 


eluding 500 Ibs. steel armour).. 1,870 lbs 
Load per sq. ft 9.1 Ibs. 
Weight per h p. (228 h.p.) 10.7 Ibs. 


Tank capacity in gallons Petrol 29 galls.; oil 6 galls 


Performance 
Speed low down 
Speed at 10,000 feet 
Landing speed 

Climb. 

To 5,000 feet 5 minutes 
To 10,000 feet 12 minutes. 
Disposable load apart from fuel (including crew) 

Total weight of machine loaded 


VICKER'S “VIMY” TWIN-ENGINED BIPLANE. 


The Vickers “ Vimy” biplane was designed as a long-distance 
bomber, and, following the usual practice in twin-engined 
machines, has a single fuselage, carrying the pilot and two 
gunners, one in the nose and the other just aft of the trailing 
edge of the main planes 


121 m.p.h 
115 m.p.h 
54 m.p.h 


The engines are housed in * power eggs," each containing one 
complete power unit with its respective petrol and oil tanks, 
carried halfway between the planes, one on either side of the 
fuselage. 

Under each engine-housing is a separate under carriage con- 
sisting of two vees of steel tube, between which an axle and 
two wheels are slung on shock-absorbers. 


To prevent the machine standing on its nose after too fast a 
landing, а skid is fitted under the nose of the fuselage 


Four large balanced ailerons are fitted to the main planes. 
The empennage consists of a biplane tail unit with two un 
balanced elevators, and turn rudders with no fixed fin-area. 

It was on а Rolls-Royce engined Vickers ** Vimy” that 
Capt. John Aleock, D.S.C. and Lieut. Arthur Whitten Brown 
made the first direct flight across the Atlantic ocean 


The following specifications give particulars of this machine 
fitted with various types of engine :— 


THE VICKERS * VIMY.’’—(Fiat Engines.) 


Type of machine Twin-engine Biplane. 
Name or type No. of machine “Vimy ” Fiat 


Purpose for which intended Bombing. 
Span 67 ft. 2in 
Gap 10 ft. 
Overall length 43 It. 6! in. 
Maximum height 15 tt. 3 in. 
Chord 10 ft, 6 in 
Total surface of wings 1,330 sq. ft. 
Span of tail . 16 ft. 


Total area of tail 177.5 sq. ft. 

Area of elevators 63 sq. ft. (total) 

Area of rudder 21.5 sq. ft. (total). 

Area of fin None. 

Area of each aileron and total area 60.5 sq. ft.; 242 sq. It. 

Maximum cross section of body 3 It. 9in. by 3 ft. 9 in. 

Horizontal area of body 125 sq. ft. 

Vertical area of body 120 sq. ft. 

Engine type and h p. Fiat A/12/Bis. 

Airscrew, diam., pitch and revs. 94 ft. dia., 5.85 ft. pitch, 
1,700 revs. 
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Front View of a Vickers’ “ Vimy 


Bomber. (two Fiat engines, type A. 12 Bis). 


Three-quarter Front View of a Fiat-engined Vickers “ Vimy " Bomber. 


Weight of machine empty 
Tank capacity in gallons 
Performance. 
Speed low down 
Speed at 5,000 fect 
Landing speed 
Climb 


To 5,000 feet 
To 10,000 feet 


Disposable load apart from fuel 


6,426 Ibs. 
Petrol 170 galls.; oil 17 galls. 


98 m.p.h 
96 m.p.h 
53 m.p.h 


14 minutes. 
45 minutes, 


2,479 Ibs; (including crew of 3) 


"Total weight of machine loaded 
Lond per sq. ft. 
Weight per h.p, 


THE VICKERS * VIMY.” 


(Hispano-Suiza Engines ) 


Three-quarter view from Alt 


of a Vickers “ Vimy ' Bomber (Fiat engines). 


i 1 Performance. 
Type of machine. . Y - Twin-engine Biplane, Total area of tail 177.5 sq. ft. RE 
Name or type No. of machine.. “Vimy” Hispo. Area of elevators 63 sq. ft. (total). Speed low down e 090 mph. 
Purpose for which intended Bombing. Area of rudders 21.5 sq. ft. (total). Speed at 5,000 feet .. » St mph, 
Span . 67ft. 2 in. Area of fin None. Landing speed 6006 5 лар. 
Gap s 10 ft. Area of each aileron and totalarea 60.5 sq. ft.; 242 sq. ft, Climb. 


Overall length 
Maximum height 


43 ft. 6! in. 
15 ft. 3 in. 


Maximum cross section of body. 
Horizontal area of body 


3 ft. 9 in. by 3 ft. 9 in. 
125 sq. ft. 


To 5,000 feet . m 
Disposable load apart from fuel 


23.5 minutes, 
, 900 Ibs, (including crew of 3 


Chord £ Vertica! area of body 120 sq. ft. Total weight of machine e = 9,120 Ths. 
Total surface of wings 1330 sq. ft. Engine type and h.p. Two 200 h.p. Hispano-Suiza. Load per sq, ft. “ 
Span of tail d . 16 ft. Airscrew, diam., pitch and revs, . 9.25 ft. dia. 5 ft. pitch, 2,100 Weight per hp. ex sa) Зэ 


Weight of machine empty 
Tank capacity in gallons 


revs. 
5,420 lbs. 
Petrol 91; oil 14 
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THE VICKERS * VIMY.'—(Rolls-Royce Engines ) 


Type of machine ., ex Twin-engine Biplane. 
Name or type No. of machine “Vimy "* Rolls. 


Purpose for which intended .. Bombing. 
Span Е ` F . 67ft Qin 
Gap oF ES б ia goh 
Overall length .. #5 44 ft 
Maximum height . »«— 15 ft. 
Chord ‚ : ^. 10 ft, 6 in. 
Total surface of wings 1,330 sq. ft 
Span of tail + i 19 1616 

Total area of tail » 177.5 sq. ft. 
Area of elevators 63 sq. ft. (total). 
Area of rudder 21.5 sq. ft. 
Area of fin None. 


Area of each aileron and total ari 
Maximum cross section of body 
Horizontal area of body 
Vertical area of body 

Engine type and h.p 


605 sq. ft ; 242 sq. ft 

3ft 9in. by 3 ft. 9in. 

125 sq. ft. 

120 sq. ft. 

Two 350 h.p. * Eagle Mark 
VIII ** Rolls-Royce. 

10.5 ft. dia., 9 ft. 11 in. piteh, 
1,950 revs. 

71,100 Ibs 

Petrol 452; oil 18. 


Airserew, diam., pitch, and revs . 


Weight of machine empty 
Tank capacity in gallons 
Performance, 
Speed low down 
Speed at 5,000 feet 


103 m.p.h. 
98 m.p.h 
Landing speed 
Climb, 
To 5,000 feet . Su 
Disposable load apart from fuel 


56 mp.h. 


21.9 minutes, 
2,0101bs. (including crew of 3) 


Total weight of machine loaded. 12,500 Ths. 
Load per sq. ft, 9.4 Ibs. 
Weight рег h.p. 17.8 lbs. 


WwW 


THE WESTLAND AIRCRAFT WORKS, 


Yeovil, Somerset. 
Branch of famous engincering firm of J. B. Petter. 


Under the management of Mr. R. A, Bruce, M.LME., 
AMICE., M.Sc., formerly of British and Colonial Aeroplane 
Co., Ltd., and previously connected with the Brennan Torpedo 
and Brennan Gyroscopic Monorail 


During the period of hostilities the firm built numerous 
machines to the specifications of the Air Department, Admiralty, 
and have in addition produced the machines hereafter described 
to their own designs. 


THE WESTLAND “ WAGTAIL." 


The Westland “Wagtail” was designed in answer to a 
general demand for a fast, quick-climbing, general utility 
single-seater fighter. 

It conforms in general arrangement with most other machines 
of this type. 


The pilot's view is very good both upward and downward, 
more than half the centre section being left open. Main planes 
of equal span are fitted, the upper plane having a dihedral of 
5 degrees, whereas the lower plane is flat, i.e., no dihedral. 


BRITISH AEROPLANES 


"ИТ. 


Side View of a Vickers “ Vimy * Bomber (two 375 h.p. Rolls-Royce “ Eagle *’ engines). 


THE WESTLAND 


* МАСТА," 


Specification. 


Type of machine .. 


Name and type No. of machine 
Purpose for which Intended 
Span 


Gap x 


Overall length 
Maximum height . . 

Chord +. we 

Total surface of wings 

Span of tail ? А 

area of tail, incldg. elevators 
Area of elevators . . 

Area of rudder 


f maximum . 
*'iminimum . 


Single-seater Tractor Scout. 
Aeroplane. 

Westland ** Wagtail.” 

High altitude fighting. 

23 ft. 2 in. 

At outer strut 4 ft. 6 in, 

Centre sectlon 4 ft. 

18 ft. 11 in. 


190 sq. ft. 

7 ft. 101 in. 
25 sq. ft. 
9.5 sq. ft. 
4.4 sq. ft. 


Area of fin. T 24 sq. ft. 
Area of each aileron - 6sq. ft. 
Total area of ailerons Я +. 24 sq. ft. 
Maximum cross section of body.. 7.1 sq. ft. 
Horizontal area of body . .. 29.8 sq. ft. 


36.5 sq. ft. 

170 b.h.p. '* Wasp” Fixed 
Radial. 

Pitch 2070 m/m., diam. 2590 
m/., revs. 1,900. 

Weight of machine empty .. 965 Ibs. (including 219 Ibs. 

for fuel and oil). 


Vertical area of body 
Engine type and h.p. 


Airserew, diam., pitch and revs. . 


Weight of machine empty (with- 
out fuel and oil). H +» 748 Ibs. 

Load per sq. ft... . Fully loaded 7 lbs. 

Weight per h.p. .. . ТЛ Ibs. 

Tank capacity in hours . 2| hours at 15,000 feet. 

Tank capacity in gallons Petrol 26 galls.; oll 3 galls. 


: 


Three-quarter View from rear of a Westland “ Wagtail © Single-seat fighter- 


Performance, 
Speed at 10,000 feet 
Landing speed 


Climb. 
To 5,000 feet 


125 m.p.h. 
50 m.p.h 


3} minutes, 


To 10,000 feet 7} minutes 
To 17,000 feet 17 minutes, 
{Pilot . . 180 Ibe. 
Two guns, 
Disposable load apart from fuel 365 lbs. { gear & 1,000 
rounds 160 „ 
VOxygen 25 , 
Total weight of machine loaded 1,330 Ibs. 
Side View of the Westland “ Wagtail '' Single-seater fighter. (170 h.p. A.B.C. Wasp engine). 
———— 
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WESTLAND SEAPLANE Nié Wing section R.A.F.14. Variable camber 
device. 
T Wes ane N iter s a Weight of machine empty, with- 
fitted with t à larg tail out fuel and oil 1,460 Ibs 
wax designed g i х Weight of machine empty, but 
plat гг with 268 105. for fuel and oil 1,728 lbs. 
Th Ж SEHR DEORON бан Load per sq. ft. 7.7 Ibs. sq. ft. fully loaded 
the fair ad of at. In this bump is fitted a Weight per h.p 142 Ibs. 
iv Tank capacity in hours 21—3 approx. ground level 


fixed syne 


to 


In ord 
main planes are 
are of equal spi 


made to B. 
1, and two sets с 


on each side 
The wings are fitted with бга 
ng 


e fitted to hoth upper and lower wings | 
The land N17 seaplane is exactly the е except that 
the main floats are increased in length, slightly turned up at 
the rear and по tail float is fitted 
Specification. 
Type of machine Single-seater Tractor Seaplane | 
Scout. 
Name of type of machine Westland Seaplane N.16. | 
Purpose for which intended Fighter Scout, capable of | 
getting off deck of ships 
Span 31 ft. 31 in. 
Overall length, fuselage horizontal 25 ft. 3! in. 
Overall length resting on tail float 26 ft. 5! in. 
Maximum height ,, s 11 ft. 2 in. 
Chord 5 ft 
Total surface of wings, includes 
centre sections 278 sq. ft. | 
Span of tail 11 ft. 
Area of tail plane 24.5 sq. ft | 
Total area of tail, ineldg. elevator 42 sq. ft 
Area of elevators 17.5 sq. ft. 
Area of rudder 7.5 sq. ft. 
Area of fin 6.8 sq. ft. 
Area of each outer aileron 9.9 sq. ft 
Total area of ailerons 39.6 sq. ft. 
Maximum cross section of body 10} sq. ft. 
Horizontal area of body 44 sq. ft. 
Vertical area of body 55 sq, ft. 
Engine type and h.p. Air-cooled rotary B.R.1; 150 
b.h.p.; 1,240 r.p.m. 
Airscrew, diam., pitch and revs. Diam, 2,650 m m., pitch 2,650 


WHITE. 2. Samue! White & С, 
Isle of Wight. London office 
This well-known firm of torpedc 

tment on Ist January, 1913, 
of the Aviation Dept, and desigu 
Eleven Wight Pusher Seapl. 
Two served on the seaplar 


The Aircraft Department has, 
Mr. C. Compton Paterson, оп 
England and in South Africa 


Type 840 TRACTOR SEAPLANE 


Length : 41 ft. 

Span : 61 ft. 

Surface : 568 sq. ft. 

Weight empty : 3408 Ibs. 
Useful load : 1045 Ibs, 
Engine ; 225 h.p. Sunbeam. 
Speed : 81 m.p.h. 
Endurance ; 4 hours. 


for stowage c 


arrier HMS Ark Royal 
engine, offering a speed of 72 mph. Details of the firm's latest products arc 
prohibited owing to the firm being employed on work for the Air Ministry 


Tank capacity in gallons 


зага ship 
oth upper and lower planes 
f interplane struts are fitted 


Performance 
Speed low down 
Landing speed 


g edge flaps along the whole 


a variable camber, which is controlled from the 


Petrol 30 galls.; oil 5 galls 


108 miles per hour 


50 m.p.h 


with no flaps 
15 m.ph. with flaps 


Climb, 
To 2.000 feet 
To 10.000 feet 


10. minutes. 
24 minutes. 
Pilot 180 Iba. 


Bombs&Genr 150 


Disposable load apart from fuel — 405 Ibs.- Gun and 
250 rounds. 00 
(Sundrios 15 


2,133 lbs. 


Total weight of machine loaded 


m/m., 1,240 r.p.m 


теа 


олд 


Three-quarter Front View of the Westland Seaplane N.16 (150 h.p. B.R.1. rotary engine). 


, Ltd , shipbuilders and engineers, East Cowes 
Victoria Street, S.W 

craft builders, etc., formally opened an aviat 

with Mr Howard T. Wright as general mana 

er 

lanes built for Admiralty for reconnaissance 

One 200 h.p. Salmson 


since 1917, been under the management of 
е of the pioneers of aviation in the North of 


A Wight Type 840 tractor seaplane, built by J. Samuel White. Used by RNAS on anti-submarine patrol between 1915-17. 


Length 


feet (m.) 


feet (in 


Area " . во. feet (ш?) 
хола] .. bs. (kgs 
Weight \ 
useful... Ibs. (kge), 
Motor h.p. 
max. mph. (ип) 
Sped |. [ 


min. mph. (km) 


1913. 


1914, 
Navy ‘plane Wight seaplane 


30 915 33 Itros 
44 1240 63 
500 461 730 
2000 907 3400 

650 295 2000 179 


160 Gnome 200 Salmson 


70 115 75 4r 


Remarks —Hydro-biplane, with Howard T. Wright patent aeroplanes to give wide range of speed 


patent hydro floats, 21 feet (640 m.) 


WARING & GILLOW Ltd. 


long, three stepa on each. 


Hainmersmith, W 


Well known business and manufacturing firm, making aeroplanes anil parts v 


official specifications 


Two 


1914 WIGHT Pusher seaplane 
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AUSTRALIAN COMMONWEALTH. 


VICTORIA. 


In January, 1913, the Australian Flying Corps was instituted, as a. part 


of the citizen forces. 


The force was then designed to consist of 4 officers, 7 warrant officers and 


sergeants, 32 mechanics. 


The school is at Point Cook, Werribee, Victorii 


Course includes 


mechanics of the aeroplane, aerial motors, meteorology, aerial navigation hy 


compass, aerial photography, signalling, etc 


"The first commanding officer was Captain Henry Petre, R.F.C., lent to the | 
In his absence on active service, Captain 


Australian Commonwealth Forces. 


Егіс Harrison, late of the British and Colonial Aeroplane Co., Ltd 


, commanded | 


An engine-Instruction Class in progress at the Commonwealth Central Flying Sehool 


at Point Cook. 


MILITARY AVIATION. 


In June, 1914, two officers of the Ottawa defence force were 
sent to Salisbury Plain for instruction, in connection with the 
proposed establishment of a flying corps, but nothing came of 
this beginning 

In 1915 а Flying School was started by a Canadian branch 
of the American Curtiss Co., under the management of the first 
Canadian pilot, Mr. J. A. D. MeCurdy Here a number ef 
Canadians were trained to fly. Others were trained at Ithaca 
New York, at а school founded by the Thomas Bros, two 
Englishmen from the Argentine, who had started an aeroplane 
factory there, 

In 1917 the R.F.C 
and here a large number of Canadians were 
British instructors 


opened an official flying school in Canada 
taught to fly by 


During the winter the bulk of the personnel of the school 
moved to Fort Worth, Texas, U.S.A., but those who remained 
achieved remarkable results by flying off the snow in standard 
type military machines mounted on ski instead of wheels, thus 
proving the possibilities of aeroplanes in winter in snow-covered 


country 


Canadian pilots in both the R.N.A.S and R F.C. have don: 
excellent work and have won many decorations, including two 
V.Cs Altogether some 14,000 Canadians have become pilots 
in the Flying Services 

Late in the war an attempt was made to establish a Canadian 
Naval Air Service, but this was apparently washed out on the 
signing of the Armistice. The formation of a Canadian Air 
Forco has now been undertaken 

Early in 1919 an Act was passed in the Canadian House of 


Commons setting up an Air Board, to control flying in Canada 


Various activities are being undertaken ій Canada, but at the 
time of going to press they are all somewhat nebulous, and no 
wetunl Air g run. It is noteworthy tha 
Canadian railways ате Parliamentary powers to run air 
services ns tributaries to the railway lines 


services 


has bought up 


A syndicate, largely of American 
number of Canadian military 


design and зх endeavouring (May 


origin 
training aeroplan 
1919) to sell them to Car 
are only elementary training vehicle 
of use on regular air service 


imer 


hut as they 
he expected to be 


Early in 1916 it set about providing the personnel, including mechanics 
and transport drivers, for a complete squadron up to the "establishment" of 
a squadron of the Royal Flying Corps. Since then a number of full 
squadrons have been supplied to the R.F.C. and have distinguished themselves 
greatly on active service 

Several aeroplanes have been built by the mechanics of the School, chiefly 
of " bos-kite " biplane type, and the first aero-engine built in Australia was 
produced by the Sydney Tarrant Motor Proprietary Co., in September, 1915 


The machines at the Werribee School were mostly E. B's and Bristol 


box-kites, but various Vaurice Farmans and F.E'a lave been added. 


Major Harrison (formerly Capt. as mentioned above) was in command it the 
signing of the Armistice, and later came to England to acquire the latest 


available knowledge of aeronautical developments 


The Government policy is to encourage the production of aireraft and 
parts thereof by indigenous firms 

Privately owned aeroplanes have been imported by Mr. Hordern (Maurice 
Farman seaplane), Mr. Delfosse Badgery (Caudron), and by various foreign 
viators who gave exhibitions 


NEW SOUTH WALES. 


A new Military School was opened on Au 28th, 1916, by the New South 


Wales Government, at Richmond, near Sydney 
‘This school is equipped with American Curtiss biplanes 
The chief instructor is Mr. W. J. Stutt, formerly of the Brit 
\eroplane Co., Ltd 1 and later of the Royal Aircraft 
borough) himself an Australian 


sli & Colonial 
tory, Farn- 


QUEENSLAND. 


A group of aeronautical enthusiasts enrolled themselves in Nov 
1915, under the title of '* The Queensland Volunteer Flying Civilians,” 


ning 


This body built a biplane, somewhat on Caudron lines, for 
purposes, at Hemmaut, near Brisbane 
La 


commissi 


eral of them joined the British Flying Service, four receiving 
ned rank in the R.F.C. and four becoming air mechanics, R.F.C 


CANADA. 


AERIAL SOCIETIES. 


The Aero Club of Canada, Toronto. 
Royal Aero Club of Great Britain and 
aviators’ certificates, &c 

The Aeronautical Society of Canada, c'o. M 


Gloucester Street, Toronto. 


Which represents th 
Ireland, in 


CANADIAN TRAINING AEROPLANE (Modified Curtiss J.N.4.) 


General description. 
Wing aren, including ailerons 
Wing span overall (top) 
Wing span overall (lower) 
Wing chord 


158.9 sq. ft 
Tykin 


11] in 


issuing 


P. Logan, 99, 


Overall length of machine 26 ft. 10} in 
McGill Aviation Club, McGill University, Montreal Net weight machine empty 1,170 Ibs. 
Gross weight per sq. ft, of sur 
face, including ailerons 5.1 Ibs 
Gro-> weight, machine and load 1,850 lbs 
Dihedral ang 1 degree 
Sweepback 0 degree. 
A Stagger 9} degrees. 
MANUFAGEUHE: Curtiss Model О Х Engine 90 B.H.P. 
The Canadian Curtiss Aeroplane Co., Ltd.. of Toronto wa: Weight of engine 350 Ibs. 
the first Canadian firm to manufacture aircraft. It was working Weight per h.p. 3.88 lbs. 
on large contracts for the British Navy and Army Bore and stroke 4x5 


1,400 r.p.m. 


duced land going aeroplanes ar es (flying-boat Normal speed at full motor load 
with two or more engines а} Provided capacity, fuel tank 37 gallons 
Later the Polson Ironworks Co., of Toronto, began to build Fuel consumption per hour, throttle 
veroplanes, and their first production (in 1936) was a biplan ы opan 5:31 gations 
sith an American Sturtevant The fuselage of this uel consumption per hour, 
machine was built entirely of s = The machine was average flight 6 gallons 
taken to the United States and ood results Ой consumption per hour ГЫНЫН 
hut one gathers that the firm ! UBL SAN Provided oil capacity, crankcase 4 gallons 
EDEN AR Performance 
зе only other firm of whi arn Horse power-at-1d00impir 0 ed 
Sp 1 jaximu $3 
CANADIAN AEROPLANES, Ltd. Speed 1 40 ir 
Foronto, Ont ‹ ites 1,000 feet 
l ul ad 680 lbs. 
Sir William Baillie. Chief Eng FG. 
"STRE : Distribution of useful load (may be changed if desired). 
> ADEM ‘ Fu 200 Tbs 
h pir r Alles for acrop UA 
1 ir Ss i. Canad S 
А z 350 training aeroplanes of Passenger and other load 19 
1 lo 2 г: 
The whole of th ' : i Мах р 
Imp al M st 1 1 I 
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Little Ay vas d New 
of war. One Ё 8 wa 
Zealand € 

Mr. Scotland. im; 


types € 
American aeroplan 
New Zealand has contril 
scriptions to the t 
has supplied а relatively large 
Services during th 
initial training at eithe 
the Canterbury School, 


purchase 


Walsh Bros 


THE NEW ZEALAND FLYING SCHOOL 
(WALSH BROS. & DEXTER, LTD.), 
AUCKLAND, NEW ZEALAND. 
Walsh Brothers (Leo А, and Vivian C.) E 
in the early developments of 
materials from Howard Wright, Er 


construction Of a biplane to be 
wt of that year 


purchase 
; in 1910, to enable the 
ced in Auckland in 


ditions an 
xtent, but 


nents delayed 
demonstrated 
machine and the success of the design 
carrying pa ngers on March 14th, 1915. 
k of hostilities, the brothers, fully believing 
that aircraft would play a most important part in the war, 
devoted themselves entirely to the completion of the flying 
boat and subsequent experiments in connection with learning 
to operate it. Having successfully overcome the initial diffi- 
culties, and proved both machine and pilot capable of use in 
the training of aviators for war service, the brothers urged the 
New Zealand Government to recognise the importance of the 
work, 

At the time the importance of military aviation did not 
appeal to the N.Z. Authorities. The brothers therefore cabled 
the Royal Aero Club asking for certificates to be issued to pupils 
in New Zealand who were able to comply with the usual 
conditions. 

Owing to the recognition of their efforts by the Royal Aero 
Club, the brothers were able to inform the Imperial Government 
that they were in a position to train and despatch suitable 
candidates for the Royal Flying Corps possessed of certificates 
issued by the Royal Aero Club, (There being no Naval Estab 
lishment in New Zealand, the military authorities did not care 
for candidates leaving the dominion to enter any other than a 


shopa 
mate 


nd an ample supply of engines, spares, and construction 
als to be carried out. At the time of the signing of the 
Armistice the equipment included 


Two twin-float hydro-aeroplanes, equipped with six-cylinder 
125 h.p. A 5 Hall-Scott motors. 

One Walsh flying boat (nearing completipn) equipped with a 
six-cylinder 125 h.p, A 5 motor, Hall-Scott. 

One Walsh flying boat equipped with a four-cylinder 100 Һр. 
A 7a motor, Hall-Scott 

One Walsh flying boat (the original flying boat), previously 
equipped with a 70 h.p. Anzani motor, and now fitted with a 
four-cylinder 100 р. А 7a motor, Hall-Scott. 

One Walsh flying boat (for solo work) fitted with 70 hp. 
Anzani motor. 

One Curtiss flying boat equipped with 90 h.p. OX 5 Curtiss 
motor. 


Although the school is only on a small scale, it represents 
considerable expenditure of energy and unremitting work in 
overcoming the many handicaps that have had to be surmounted, 
and no little credit is due to the members of the school staff, 
who have loyally and enthusiastically supported the founders 
in their efforts to promote aviation in this dominion generally, 
and in particular to aid in contributing to the winning of the 
War in the Air. 

As regards the personnel (members of the staff):—Leo A. 
Walsh, Director of the School and Managing Director of the 


ГҮЛШЇ 


ug] $ 


Part of the Staff and Equipment of the New Zealand Flying School at Auckland, N.Z., in 1918. 


The machine was completed by January, 1911, and on Feb. 
Sth (1911), V.C. Walsh made a short flight. The incident was 
naturally of great interest to the builders. inasmuch as it was 
the first flight to be made in this dominion 

The machine was equipped with a 60 h.p. E.N.V 
(Britfsh), which ran excellently, 

In connection with the early experiments in learning to 
operate this machine, it was soon found, by hard experience, 
that the English design of undercarriage was quite unsuitable 
for the rough ground used as a flying field 

After having made good progress in gaining knowledge of 
the control of the machine in the air, the pilot (Vivian) had the 
ill-luck to capsize the ‘plane when running on the ground at 
high speed just preparatory to taking off. The short skids 
caught in a depression, and the pilot fortunately crawled out of 
the complete wreckage unhurt 

Several months were then oecupied in re-building the machine 
completely, and further trials were commenced. Good pre 
was being made when developments occurred which brought the 
experiments to a clos 


motor 


TERS 


in common with most pioneers of aviation at the period 
mentioned, financial assistance had heen obtained from other 
parties, and the brothers met with the usual discouraging 
demands for speedy recoupment for the outlay incurred 
Impossible flight and financial conditions were imposed by the 
financiers not uncommon prozeeding in other parta of the 
world during the early days—and a breach of relations followed, 
resulting in a complete loss to the brothers of all financial 
interests in their handiwork, The machine in other hands 
promptly came to grief, and was damaged beyond repair, 

The difficulties surrounding the operation and construction of 
this first machine were accentuated by the difficulty of obtaining 
not only information on the art of flying, but most necessary 
materials to repair breakages, on account of the great distance 
separating the local experimenters from other centres of flying 
activities. — With no assistance obtainable from anyone versed 
in flying to fall back upon, it was naturally a case of feeling the 
) by step, Incidentally, it may be mentioned that the 

financial resources were extremely limited, and on 
many occasions their enthusiasm was sorely, taxed in conse- 
quence. 

This set-back did not have the effect of causing the brothers 
to lose intereat in the progress of aviation. They determined 
to tackle it from a different angle, and in August, 1913, com- 
тепсей the building of n flying boat of their own design, As 
the construction of a shed in which to carry out building 
operations, and the netual building of the machine. could. only 
be done in the brothers’ spare time, progress was naturally 
somewhat slow, and although on the outbreak of war every 
effort was made to accelerate the completion of the machine, 
it eee not until Dec,, 1914, that the flying boat was ready for 
trials. 


military branch of the service, thus the apparent anomaly of 
men trained upon seaplanes entering the R.F.C.) 

After the exchange of various communications, the Imperial 
Government notified the brothers that suitable candidates for 
the R.F.C. from New Zealand would be accepted, and that the 
usual Imperial grant of £75 towards the expense of qualifying 
would be available to accepted candidates, and that all expenses 
in connection with transport to England and training charges 
subsequently would be borne by the British Government 

It was not until October, 1915, that arrangements could be 
completed to enable the brothers actively to engage in the 
training of men destined for the Imperial Air Service 

The Walsh flying boat, equipped with a. 70 h.p. Anzani 
motor, was used in the early training operations. Subsequently 
a Caudron biplane, fitted with a 60 h.p. Le Rhone motor, was 
purchased. Floats were built at the school and the machine 
converted to a hydro-aeroplane. Good progress was made with 
these two machinos, but the difficulty of obtaining spares for 
the motors frequently hampered operations. 

^ Curtiss 90 h.p. flying boat was later added to the equip 
ment, and two of the pupils trained Ьу V. C. Walsh joined. the 
staff in order to nssist in the training work 

The initial prept sation of candidates for the Imperial Air 
Service created interest throughout the dominion, and the 
school had considerable difficulty in coping with the increasing 
number of applicants for admission, many of whom being young 
men ineligible for enlistment in the N.Z. Forces on account of 
their youth, but who were eager and anxious to serve their 
country in some capacity, and who recognised that an opening 
was available to serve in the R.F.C, 

The difficulties and delays experienced in obtaining suitable 
materials and engine spares interfered very materially with 
the school work from time to time. Many spares and replace- 
ments had to be made in the school workshops. Notwithstanding 
these somewhat frequent delays and interruptions, a steady 
supply of certificated men were leaving for England, and the 
demand for tuition constantly increased, 

Мг. R, A. Dexter, of Auckland, N.Z., has been associated with 
the brothers Walsh since 1914, The financial assistance and 
support given by this gentleman was of great assistance in 
enabling the brothers to bring the construction and operation 
of the flying boat built in that year to a successful issue. The 
efforts of the founders to establish the school were helped hy 
thé financial support of Mr. Dexter. 

The continued expansion of the undertaking necessitated 
further capital being provided. A limited liability company 
was formed at the latter end of 1917, and in a short time the 
capital was fully subscribed hy well-wishers of the school 
throughout the dominion, 

The strengthening of ths financial resources enabled the 
construction of further machines, provision of additional work- 
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Company; Vivian C. Walsh, Chief Pilot and Works Manager ; 
M. Matthews, P. R. Going and С. В. Bolt, Flight Instructors ; 
R. Johnston, Mechanical Instructor, 

Many of the ex-pupils have done excellent work at the Front. 
Although the school records are not complete, information has 
been received of the following decorations awarded to ex-pupils, 
details of which may, doubtless, be found in the Honours List :— 


Major К. L. Caldwell, M.C., D.F.C. (succeeded to the com- 
mand of the 74th Squadron after Major Bishop). 

Captain C. G. Callender, Order of the Silver Crown of Italy 
(recently О.С, Ist School of Aerial Gunnery, Hythe). 

Captain M. C, MeGregor, M.C., D F.C, (for some time in the 
85th Squadron, Major Ball's) 

Captain H. W. Collier, M.C. (squadron unknown). 

Captain W. W. Cook, M.C. (squadron unknown) 

Captain H. F. Drewitt, M.C. (squadron unknown.) 

Capt. R. B. Bannerman, D.F.C. and Bar (squadron unknown). 


Several other ex-pupils have made excellent fighting pilots, 
and may have gained distinction that we are not aware of. 
Tho foregoing honours list may be incomplete, and the men 
mentioned may have been awarded further decorations of 
which the firm have no record, 

In proportion to the numbers trained at this school, the 
progress as military aviators of ex-pupils has been a record of 
achievement, and all concerned with the institution are naturally 
very proud of this fact. 


THE CANTERBURY AVIATION CO. 


The Canterbury (N.Z.) Aviation Company, Ltd., was formed. 
in 1917 to equip and run a flying school in Canterbury. 
Ground was secured at Sockburn, four miles or so out of 
Christchurch, and a Caudron with 60-h.p. Anzani imported. 
Later other machines were also imported and much good train- 
ing work was done, 

Mr. Hill who learned to fly at Hendon, was engaged as 
instructor and manager, He was killed in an accident in 1918, 
but the school instruction is being carried on by his former 
pupils 

Since the cessation of the waz the number of pupils has fallen 
off considerably, but it is believed that the return of New 
qan aviators from the war will give a fresh impetus to 

ying. 

The immediate difficulty in the way of flying in New Zealand 
is that all engines have to be imported, and considerable delay 
is, therefore, inevitable in obtaining engines and spares. 

New Zealand affords great opportunities for aviators, es- 
pecially for flying-boat services round the coast, which, owing to 
indented nature, provides excellent harbours. 


INDIA. 


i ji 2 i shool was 
Military Aviation.—A Jarge number of officers belonging to the Indian Army have qualified as pilots. A flying sc У 
started at Sitapur, but on the outbreak of war all the.officers came to England and joined up with the R.F.C. These officers 
have all distinguished themselves by good work. Apparently the Sitapur School and one at Lahore are now in operation. 
Many aerodromes exist along the North-West Frontier. 


A detachment of the R.F.C. came into action late in 1916 in operations against troublesome hill tribes. The aeroplanes were 
used largely as actual weapons of offence, with bombs and machine-guns, as well as being used for reconnaissance, and 
their presence had very considerable effect in subduing the trouble. d 
R.A.F. detachments played a highly important part in the attack by Afghan troops in May, 1919. Bomb raids were 
made on Kabul, Jellalabad, and other important Afghan towns, as well as on camps and on troops on the march. So great 
was the effect of these aerial attacks that after a few days of them the Amir of Afghanistan sued for peace. 


Private Aviation.—In the past, two or three home-made machines appeared, and one or two were imported, but all are now 
extinct, as private flying is prohibited. 


THE UNION OF SOUTH AFRICA. 


Military Aviation.—Officers of the Union Defence Force were trained in England by the R.F.C. in 1914. Some of them served 
in Flanders early in the war, and afterwards were formed into a South African Aviation Corps, which was built up of 
mechanics from the Royal Naval Air Service and untrained men from South Africa. Certain R.N.A.S. officers were also 
lent to the S.A.A.C. The Corps did excellent work in German S.W. Africa, and afterwards came to England where most 
of it was absorbed into the R.F At a later date a portion of it was used in East African operations, where the South 
African Squadron, comprising a large proportion of Boers as well as Anglo-South Africans, under Major Wallace, D.S.O., 
a South African pilot, has won considerable distinction. Boer officer-aviators in the R.F.C. have also distinguished themselves 
highly in France and elsewhere. 


Private Aviation.—John Weston is a qualified pilot, and imported sundry aeroplanes to the Orange Free State, besides building 
some machines there. He has been on active service, at first with the S.A. Flying Corps, then with the R N.A.S., and later 
as an R.A.F. officer, since the outbreak of war. 

In 1912, Capt. Guy Livingston (later Brig. General R.A.F.) went to South Africa with Mr. Compton Paterson and 
Mr. E. F. Driver, and organised exhibition flights all over Cape Colony, the Transvaal and the Orange Free State. 
These exhibitions, which were later continued by Mr. Paterson alone, did much to influence the Government in forming the 
South African F.C. Mr. Paterson also established a school at Kimberley where he gave their first instruction to Major 
Wallace (mentioned above) and various other South African officers who have since distinguished themselves highly. 


А number of Aeroplanes have been presented to the Royal Flying Corps by the Overseas Club as the result of subscriptions 
raised in British Colonies and Dependencies, such as the West Indies, the Malay States, East Africa, &c. 


BULGARIAN. 


In the Balkan War, 1912- 
the pilots being chiefly foreigners, French, Russian, Italian, and British,— 


3, Bulgaria hastily organised an aviation corps, 


but no Germans. The observers were generally Bulgarian officers. This 
corps, though necessarily lacking in military organisation, proved very 
useful on several occasions. After that war, aviation was neglected till the 


Great War began. The corps was then reorganised, with German assistance. 


Military Aviators.—The early Bulgarian aviators were trained in France and 
England, and latterly a number of Bulgarians were trained in flying 
and observing in Germany. The Bulgarians themselves do not seem 


to be able to fly with any skill. 


Early Military Aeroplanes.—(Monos.) Bleriot and Bristol 
(Biplanes) Albatros, Farman, and Bristol 
During the 1914-1918 war the aeroplanes used by the Bulgarian Army 
were all of German or Austrian make, and appear to have been piloted by 


Germans or Austrians, judging by captures made in the Balkan war area. 
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Navy Aeroplanes: 


Aerial Societies 


Det Danske Ae autiske Sels t Amalieg penhag Chr à € enliage Flying boats, 100—200 h.p \ E ЖЕЛТ. 
€ Se planes 160 ; y. Danish construction 
Aerial \ 
4 n, Cope gi V g Naval Air Stations: 
Mot t, Copenhage € ran s. 
Slipshavn, shed 
Army Aeroplanes: І 
unbers are the Я Hi ла mano Hos Sauer Aircraft Companies: 
Aero Club N.&W Vickers. NIELSEN & WINTHER A/s, Oresundsvej, Copenhagen 


Svendsen (1) VIKING AEROPLANE & MOTOR CO., 2, Toldbodgade, 
Thorup (2) Copenhagen 
Nervo (3) 
Nielsen (4) 
Severinsen (5 
Ullidtz (6 
Ussing (7 
Christia 
)) 


Hammelev (13 


von der Maase (14 ate) 
Kofoed-Jensen (15) 
Waage-Jensen (16) certificate 


Caspersen (17) 
Ekman (18) 
Gundel (19 
Srgensen (20 
Erlind (21) 
Ehlers (22) 


Hansen (23) V. A. C. Arndal (49) Christoffersen 
Stockfleth (24) C.C, J. Ес v (50 (American certificate. 
Friese R. Rasmussen (51 killed 1916 
Flor-Jacobsen (26 H. R. M. Herschind (52) Uffe (kill 
Hollelt (27) K. R. К.Н 5 service 
Bildsoe (28) L. Sörensen (54 11/9/1915 
Killed. 
1913. 10/10, 1918 
Birch Kabell 
Larsen 
1915. 97/7 Ekmanen 
Ubbesen 
Hoeck Oae 
Friese 
1917. 27/6 
Hammelev 1919 
Stockfleth Flohr-Jacobsen 
—————————————— A DANISH SERVICE FLYING BOAT, photographed from another aeroplane. 


For the countries, CENTRAL AMERICAN, CHILIAN, 
and CHINESE, see pages immediately , 
following Austro-Hungarian 


Three-quarter Rear View of Nielsen & Winther Nieuport type Chaser Biplane. 


A Nielsen & Winther Seaplane. 


A Danish Government biplane, designed and built 
in the Government Workshops 


A Danish Flying Boat built by the Danish Navy. 


A Danish seaplane, built by the Danish Navy. 


FRENCH AEROPLANES 


_———-—-————— 


HOME DEFENCE & DEVELOPMENTS BEHIND THE FRONT. 
As a result of incursions by German avions, there was created 


a special Aeronautical Service for the “ Entrenched Camp of 
Paris," at first under the orders of Commandant Girod, and 
dater under Commandant Leclerc. 

For the formation of pilots, the development of schools 
became necessary. An Inspectorate was created under Com- 
mandant Girod, and this was ultimately transformed into a 
Directorate of Schools and Aviation Depots. There Lieut..Col. 
Girod continues to command with his usual zeal. 

Under a decree of August 21st, 1915, the pre-war organisation 
which existed theoretically, but tly developed, was some- 
what modified. Aerostation, which owed its pre-eminence to 
its age and importance of its Service more than to the complexi- 
ties of its duties, had the first place, and after a period of 
separation, aviation and aerostation tended to re-unite. A 
report of the Ministry of War had shown the importance at the 
Front of aerostation, kite balloons, ete., the relation of tho 
numerous studies common to aviation and aerostation, par- 
ticularly those concerning armament, munitions, explosives, 
optical ap] tus, ete., and demonstrated the extension to both 
services of questions concerning meteorology, photography, ete. 

‘In consequence, La Section Technique de l'Aviation (S.T.A.) 
became and has remained La Section Technique de l'Aéro- 
nautique (S.T.A&) with extended attributes. It remained 
under the command of Colonel Dorand, but his personnel, 
reduced in 1914 to a few officers, developed till it included somo 
hundreds of soldiers. 

At the beginning of 1918, Colonel Dorand took the new post 
of Inspecteur-Général des Etudes et Expériences Techniques, 
while Commandant Caquot, the inventor of the sausage-balloons 
which bear his name, replaced him at the head of the S.T. A6. 


REFORM OF THE TECHNICAL BRANCH. 


The same decree of August 21st, 1915, Бирр мо. the 
Inspectorate of Aviation Matériel, The Aeronautic Laboratory, 
and the Aviation Laboratory. The General Inspectorate of 
Aeronautical Matériel was re-established in October, 1916, 
under Commandant Raymond Sée, formerly Assistant to Colonel 
Duperron, Director of Repair Workshops of the Aerostation 
branch at St, Cyr. 

Also, it is known that the Aéro-technic Institution at St. Cyr, 
founded by M, Deutsch de la Meurthe, and presented by him 
to the University of Paris, has now been placed for the duration 
of the war at the disposition of the Military Authorities repre- 
sented by the Section Téchnique. 


THE POSITION AT THE END OF 1915. 


Thus, at the end of August, 1915, the special establishments 
for Military Aeronautics comprised :— 
1.—8ehools and aviation depots, divided into three groups. 
2—Central Establishment for Aerostation Matériel. 
3.—Le Service des Fabrications de l'Aviation Militaire 
(S. F.A.). 
4.—La Section Technique de l'Aeronautique Militaire 

(ST. A6.1. 

Each of these groups were under an officer of superior rank— 
that of Colonel. 

Commandant Dorand had, until then, commanded la Section 
Technique de l'Aviation, but it was Lieut.-Col. Fleuri who took 
over the direction of the Section Technique de l'Aeronautique, 
retaining under his authority Commandant Dorand so far as 
aviation was concerned. 

[This was at the moment when the extension of naval aero- 
nautics in England resulted in the creation of a Director of Air 
Services, under Admiral Vaughan Lee, while Commodore 
Sueter, formerly Director of the Air Department, became 
Superintendent of Aircraft Construction.—Ed.] 

A little later, the French Government decided on the creation 
of an Under-Secretariat of State for the Fifth Arm. General 
Hirschauer, Director of Aeronautics, was placed at the disposal 
of the Commander-in-Chief, and took a command at the Front. 
A member of Parliament, M. René Besnard, a talented young 
lawyer, was placed at the head of the new Department, and 
took the title of Under Secretary of State for Aeronautics. 

Specialists, those interested, the Press and public opinion had 
already given voice over a “ crisis in aviation,” and apparently 
were under the illusion that with the stroke of a pen one man 
could transform the whole situation from top to bottom. In 
spite of all his goodwill and his activity, M. René Besnard could 
not hold the superhuman role which had been thrust upon him, 
but nevertheless he made several happy decisions, some of 
which—thanks to the slowness of official methods—only bore 
fruit after his disappearance. 

M. Besnard wished to rely upon the counsels of recognised 
authorities. At his proposal, the Ministry of War instituted a 
Consulting Committee on Military Aviation, of which the 
General Secretary, Lieut.-Col. Mayer, was at the same time the 
Chief of the Cabinet of the Under-Secretary. The first meeting 
took place on October 21st, 1916. Col, Bouttieaux was attached 
to the Under-Secretary, as formerly to General Hirschauer, and 
very little of the Personnel of the Directorate was changed. 

M. Painlevé, as Minister of War, retained M. Besnard in the 
Under-Secretariat. 

On November 22nd, the Service of Personnel and Matériel of 
the S.F.A. took the name of the Service Industriel de l'Aero- 
nautique Militaire (S.I.A.M.) and was attached directly to the 
Under-Secretariat under Col. Gerard. Не was replaced at the 
head of the S.F.A. by Lieut.-Col. of Artillery Raibaud, while at 
the S.T.Aé. Lieut..Col Fleuri was replaced by Battery Com- 
mander of Artillery Lafay, who retained Commandant Dorand 
for special aviation service. М. Lafay soon resigned because of 
illness, and Commandant Dorand, now promoted to Lieut.-Col., 
became again Director of the S.T. Aó., which he founded in 1911. 

In turn, Colonels Stammler, Bertrand and Richard, in 1917, 
were appointed to Chalais-Meudon. 

At the end of a few months, а new press compaign resulted 
in the resignation of M. Besnard and his replacement by Col. 
Régnier, Director of Aeronautics at the Ministry of War, with 
Commandant Faure as second in command. There was less 
talk about “ an aviation crisis” in the papers, and the task of 
Col. Regnier was executed in silence and without abuse—or at 
any rate with much less abuse than formerly. 


THE 1917 ALTERATIONS. 

As soon as General Lyautey was appointed Minister of War, 
he interested himself in obtaining the best possible Aeronautical 
Services, and in assuring unity of views and of control, as well 
as а more close linking up between the branches of the different 
Services and the Armies in the Field. To this praiseworthy end 
the decree of February 12th, 1917, created for the duration of 
the war a General Directorate of Aeronautical Services, which 
was placed under Brigadier-General Guillemin of the Artillery. 

As the direct representative of the Minister, he was able to 
establish a complete link with the Naval Aeronautical Service 
and with Allied Armies. He had under his authority the 
Director of Aeronautics, who was still Col. Régnier. He had 

wer on all the Fronts; he was able to learn the needs and 

ires of the Armies ; to make decisions concerning construction 
and organisation of new units ; to dispose of troops and matériel ; 
to direct the research of instructors; to intensify production 
and to ensure economy. 

[It was at this period that Lord Cowdray became President 
of the Air Board in England.—Ed.] 


A QUICK CHANGE PERIOD. 


This Directorate only lasted for a few days. About April Ist, 
following on a change in the Government, the Under-Secretariat 
for Aviation was re-established and was given to M. Daniel 
Vincent, a former aeroplane observer, Col. Régnier remained 
for a long time as his Assistant. 

"There was then created an Inter-Allied Aeronautical Service, 
under the direction of M. P. E. Flandin, a Deputy, and a former 


pilot. 

On June 15th, 1917, M. Daniel Vincent created an inter- 
ministerial Commission for civil aeronautics, under the 
Presidency of M. d’Aubigny, Deputy—analogous to the British 
Civil Aerial Transport Committee. 


Following on another ministerial crisis, M. Dumesnil replaced 
M. Vincent, and was still in office in April, 1918. 


THE IMPORTANT ALTERATION. 


The principal modification of the interior organisation of 
Military Aeronautical Services took place in November, 1917. 
The Service of Aviation Construction (which was more or less 
the development of the original S.F.A.), with the organisations 
dependent thereon, was placed thenceforth under the direction 
of the Ministry of Armament—M. Loucheur. 

Maritime Aeronautics, which up to then had been independent, 
was re-united with Military Aviation in the hands of the Under- 
Secretariat for Military Aeronautics, and this itself was joined 
to the Ministry of Armament to assure in concert with him the 
efficiency of the S.F.A. 

The same ministerial decision nominated M. Gille, chief 
engineer of naval construction, as Chief of the Central Office of 
the S.F.A., at the Ministry of Armament and War Material 
A decree of the same date nominated as Director of Military 
Aeronautics Lieut.-Col. Paul-Francois Dhé, replacing Lieut.-Col 
A. E. Greffart. Also the Under-Secretary of State nominated 
as Chief of his Cabinet, Col. Lalanne, a pilot aviator 


GENERAL REFLECTIONS. 

Such, up to April, 1918, was the organisation of Military 
Aeronautics in France, This disquisition may be a trifle 
confused and may not seem to disclose a clear line of evolution 
This is due to successive modifications in a multitude of organ 
isations created without an inclusive plan before the war, 
merely as immediate needs demanded. The whole organisation 
is an empirical product of variable necessities, and not the 
result of an elaborate project. Possibly it is none the worse for that. 

'The attachment of Military Aeronautics to the Ministry of 
Armament at first excited considerable azitation, because it 
seemed to break up the unity of Military Aeronautics, but 
aviation depends on the Ministry of War as well as the Ministry 
of Armament, and on certain sides it concerns the Navy 
Meanwhile, in practioe, the system has not presented any great 
inconvenience. Tnstitutions are worth what the men in them 
are worth. 


CHANGES IN 1918. 

The principal change during 1918 in the personnel of the 
Service d'Aviation Militaire has been the suppression of the 
Under-Secretariat of Aeronautics following on the resignation of 
M. Dumesnil in consequence of bad health. He was replaced 
by a Director of Aeronautics attached to the Ministry of War 
despite which fact he has up to the present also controlled 
Civil Aeronautics, the administration of which remains under 
military authority. The first Director of Aeronautics has been 
Colonel Dhé, formerly collaborating with the Under Secretary 

On the 20th April, 1919, he was replaced by General Duval 


THE PERSONNEL OF THE SERVICE. 

As regards the Personnel of the French Aviation Services, in 
which the conditions of test are becoming more strict, 10 is to 
be noted that up to 1915 the Aero Club of France allotted the 
civil certificates—that 1s to say, certificates of the Fédération 
Aeronautique Internationale (F.Aé.T.1. 

These certificates, for which the tests took place on a track 
or aerodrome, constituted a kind of first degree, nevertheless, 
they sufficed for more than one civilian pilot early in the war to 
qualify him as a military pilot. As to the military certificate, 
it was allotted for a series of more difficult tests across country 
and observation by officers, or by civilians appointed by the 
Aero Club. In the first instance, the certificate was delivered 
direct by the Military Authorities, and in the second on the 
proposal of the Aero Club. 

Since 1915—from which time the aerodromes were crowded— 
there have been no civil certificates, but tho Aero Club, by way 
of compensation, allots its pilot’s certificate, when so desired, 
to all holding the military certificate, as the latter have to 
satisfy more rigorous conditions 

At the beginning of the war the Service d'Aviation Militaire 
was possessed of 21 escadrilles of which the total effectives 
including pilote, observers and mechanics was only 4,343 
persons At the signing of the Armistice the French Army 
included 6,000 avions, 6,417 pilots, and 1,682 observers. The 
total effectives of the aeronautical troops exceeded 80,000 men 


THE AERO CLUB DE FRANCE. 

Meantime, the Aero Club of France has played its part. It 
has supplied a vast amount of information ; it has acted as an 
intelligence office, and has rendered many services to the Military 
Authorities, especially at the beginning of the war; and it has 
published illustrations of Allied and enemy avions, booklets, 
and so forth. As a source of propaganda and education, it has 
been of bigh value. 

The number of certificated pilots has grown, not in arithinetical 
progression, but in geometrical progression. According to 
L' Acrophile, of November, 1917, one sees that from 900 pilots 
in 1912, the number grew to 2,700 at the end of 1915, to 5.000 
at the end of 1916, and to 7,700 towards October, 1917. As to 
the actual figures of pilots on Active Service, this of course must 
remain unknown to the public 

The number of Aviators’ certificates delivered to the Aero 
Club of France has grown from 1,718 at the beginning of the 
war to 15,845 at the end of March, 1919. 


LOSSES. 

During the war 1,213 French aviators have been killed for 
certain 

Added to these must be 1,344 aviators reported as inissing, 
which only signifies that it has not been possible officially to 
discover the cause of their death 

Thus there are 2,559 aviators killed. 

Besides this there have been 2,843 wounded. 

This total of 5,400 and odd killed and wounded represents a 
considerable proportion of the effectives of aviation 

Among the pilots, most of the distinguished civil aviators of 
the past have in turn disappeared, such as Gilbert, Garros, 
Védrines, ete. The younger * Aces” who came into being 
during the war have also lost many of their best, such as 
Guynemer, Maxime Lenoir, Chaput, ete., but France still has 
the * Ace of Aces " of all the belligerent Armies, Réné Fonck, 
and a constellation of young pilots whose sole desire is to 
surpass their predecessors 

It is estimated that 2,049 enemy avions have certainly been 
brought down by French aviators, but there is reason to believe 
that the official statistics are incomplete, and that this figure 
has been considerably surpassed without counting the doubtfuls. 


AN IMPRESSION OF RESULTS. 

As regards the results achieved by the French Aviation 
Service, according to an official communiqué, durmg 77 days 
from December Ist, 1917, to February 15th, 1918, in spite of 
this being the worst period of the year for weather, the French 
avions made 22,518 flights, either chasing, bombarding, artillery 
observing, infantry contact, or reconnaissance. 104 enemy 
avions were brought down during the same period, of which 39 
fell in the French Lines, and only 38 French machines were 
lost, either behind the French Lines or in enemy territory. 
1,400 photographic flights were made, and during these 21,3 
photographs were taken, Such is a fine record for the worst 
period of the year, and may give some impression of what is 
done m the ods when weather and daylight permit greater 
activities 
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reconnaissance machine of 1914-15 


FRE 
——— 
BLERIOT Aeroplanes. 
naut ), Route de la Révolt 
grounds: Bue, Pau 1 Brook 
Or to expe 190 alo 
ad on July 9th, 
war the Bl 
view below 
tander 
machines were f 
\ and the Blériot works at Buc and in Par 
жеге turned to produee various other machin 
required by the French Governmer 
Details of 1914 standard typ 
XI XI.—2 XL—? 9 13 
seater. 2-seater. Hy rmoured seater 
Length feet (m) 951 78 mi 84 29 203 612 
Span feet (m) 28 8:50 | 333 10-3, 303 33 JOK 710 
Area ]. feet (m 150 41215 2 226 9 05 0 507 9; 
unladen, Ibs. (kgs. | 660 300 | 770 1100 B5 420 ) 330 
Weight .| ] 
useful Ibs. (kgs.)| 330 607 275 | 550 385 75 | 607 75 
Motor hp E ie qe 80 Gnome |80 Le Rhone| 80 Gnome | 80 Gnome 
max. mpl. (km) 68 220) 75 20| 68 110| 78 78 
Speed min. mph. (km 
ase. fpm. (m) 490 150) 230 70 | 19 60! 328. 100|470 143 
Endurance irs 


Note.—The monos., as usual, are of wood construction 


wheels only for landing 
bodies. Warping wings, elevator in rear 


Rectangular section 
Hydros fitted with self-startera 


BOREL. 


G Borel & Cio, 25 rue Brunel, Paris. Established 1610. Capacity: about 25 machines 
a year 
| 1913. 
Model | НИЕ, 1918, eae 
n Monoplune Monocoque racer 3 
аа 
Length 2 feet (G70 in.) 19 feet (5.50 m 27 feet (8:30 m 
Span | 30 feet (915 m 20 feet (8:00 m 37 feet (1:25 m 
| 
Area | 152 sq. ft. (14 m.) | 116 sq. ft. (112) | 287 sq. ft. (22m 
j total 530 lbs. 240 Кух 608 lbs. (276 kgs 880 Ibs 1010 kgs. 
Жаш i arl | 287 Ths. (130 kgs.) 
Motor | 50Gnome | в боше |  80Gnome 
| 
Speed (p.h. | Tim (H5 km.) | 94 m. (150 km.) 62 m. (100 km.) 
Note The monoceo 


i» of wood and steel construction, the others wood only. The 
monocoque has coque body. the others ordinary rectangular section. Floats of the hydro ax 


illustrated. For the rest the ordinary mono, is practically on the same lines ax the 1912. Some 


5 Borel seaplanes in RNAS at start of war and others in French use. Two-seat ship 
spotter, 


1913 Bones 


Wydro-asion. Hy furour of 7 Flight 


2. Standard 


Type XI—2 tandem" military mor 
Blériot monoplane used (alongside a B.E 


German lines, 19 August 1914 


зор!апе developed from the single-seat Type XI 


2a) on the very first RFC reconnaissance over 


Hydro-avion 
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FRENCH AEROPLANES 


: 
BREGUET. Soc. Anonyme des Ateliers d'Aviation, Louis 

Bréguet, Paris office: 25, Boulevard Jules Sandeau. Head 

office : Velizy per Chaville (S-et-O). Aerodrome : Villacoublay 

Owned and directed by M. Louis Bréguet, one of the great 
pioneers of French aviation. M. Bréguet was one of the first 
designers to produce a satisfactory tractor biplane. 

Has always specialised on steel construction, Made the best 
seaplane of 1913, Built in collaboration with the Bristol Co. in 
1914. One of his machines won its class in the “Concours des 
Avions Puissants” in 1915. 


THE BREGUET BIPLANE, TYPE 14 A.2. 
Type of machine Bréguet Biplane. 


Name or type No, of machine 14 A.2. 

Purpose for which intended Reconnaissance, 
photography and artillery 
spotting. 

Span ` " 14.364 metres. 

Overall length . 9 m. 

Maximum height 3.3 m. 

Total surface of wings 49 sq. m. 

Engine type and h.p. 300 h.p. Renault. 

Performance. 

Speed low down .. 190 kms. per hour. 

Climb. 


To 5,000 metres in 21 minutes 45 seconds. 
Ceiling at 6,100 metres 


THE THREE-MOTORED BRÉGUET-— Three 250 h.p. Renault Engines. Flew for three ho t 
metres with a load of 1200 kilogrammes. d 2: GE ыы) 


Military 2-seater, 1914 type with rigid wings and ailerons. Used for 
reconnaissance at start of war by French, British and Italian services. RFC Bristol T. B.8 Biplane built by the Bréguet firm 
nickname “Tin Whistle”. 110 h.p. Slamson-Canton-Unné radial engine, offering 


68 mph 


FRENCH AE „АМЕ 


THE BRÉQUET TYPE 14 B.2. 


(Translated by a Neutral Contributor) 


Ina German technical journal, the automobile and aerotechnical 
aper "Der Motorwagen,” an extensive description of the 
телисе: 14 B.2 biplane, with a 300 h.p, Renault engine, is to 
be found in the issues of July 30th and Aug. 10th 
Tar Wiscs 
This biplane, characterised by two sets of struts, is produced 
almost exclusively of aluminium. and is intended for bombing 


purposes. The upper planes bave a backwards stagger of 0.21 
т. and a span of 14.4 т., and are mounted on a cabane 
frame. while the lower planes have a span of 13.77 m 

Both upper and lower planes have large cuttings at the fuse- 


lage and their arrow shape amounts to 175 deg. The angle of 


incidence ої the upper planes is 4.5 дер in the middle and 2.5 
deg. at the ends, that of the lower ones decreasing from 3 deg 
to 2 deg. 

The spars of both planes are drawn aluminium tubes of 
rectangular section 65.6 x 34.6 mm. The thickness of the 
walls of these tubes amounts эп the inner section of the upper 


plane to 2.6 mm., elsewhere to 16 mm. The rear spar grow 
ihinner towards the wing tps till the thickness of the edge 
where auxiliary spars with ash hands of 6 mm. thickness and 3 
mm. three-ply wood glued to both sides are provided the 
points of juncture and at the end of the stampings the 
аге strencthened by ash pieces. in some instances of I shape. 
socket of 20 cm, length, made of welded sheet steel of a 
ness of 1.5 mm. js provided at the strut ends of the 
planes and at the strut bases. These sockets and the wou 
linings are held in position by iron tube rivets, 

The main spar of the upper plane is strengthened in the in 
terior section of a pine support of a thickness of 10 mm. being 
fixed to one side of the spar by means.of small brass screws. 
The spars of the upper planes are equipped with compression 
supports at the joints of the two sets of struts and the lower 
planes for the outer strut set, the support being an aluminium tube 
of the diameters 30 and 27 mm. exterior and interior, Further 
there are two aluminium ribs of a width of 40 mm.. one at the 
beginning of the ailerons and one hy the bomb store in the 
lower plane. The interior wiring consists of single wire 

Тһе ribs are very strong. They have a depth of 2 mm 
охе. of 1.9 below. A web provided with weight diminis 
holes is glued between the longitudinals of three-ply wood, 5 
mm. thick. On beth sides of the spars as well as at five points 
between them the flange is strengthened by glued and nailed 
hirch laths and wrapped bands. The ribs are arranged loosely 
on the spars. The ribs lie parallel to the axis of gitud 
forming in relation to the spars an angle corresponding with the 
arrow shape. They are connected with each other by means 
of the veneer planking, reaching on the upper side from the 
leading edge from the main spar, as well as by the leading and 
trailing edges. Further they are connected by two bands, lying 
behind each other and alternately wound from above and below 
the ribs. The distance between them amounts to 40 mm 
Forward and in front of the rear spar more 4 mm. thick 
auxiliary ribs of plywood ere arranged. To reinforce the aero 
foil, thin birch ribs reaching to the trailing edge are screwed 
to the rear of the ribs on the underside. 

The yellow-white coloured fabric is sewed to the ribs and 
secured with thin nailed strips where exposed to the airscrew 
draught. The provision of hooks and eyes on the under side 
of the planes behind the leading edge and in front of the 
trailing edge is to permit the draining off of moisture. 

Only the upper planes are provided with ailerons, attached 
direct to the rear spar. 

The part of the lower plane lying behind the roar spar is 
hinged along its total length and is pulled downwards by means 
of 12 rubber cords fixed on the under side of the ribs, the 
tension of these can be adjusted by means of screws, an auto- 
matic change of the aerofoil corresponding with the load and 
speed thus results with an easier control of the aeroplane with 
and without a load of bombs. The stampings for the hinges 
of the ailerons and the flexible lower plane pieces embrace the 
spars and are connected with them by means of bolts passing 
right through. The spars have no linings at these points. 

‘The construction of the stampings of the spars is very simple. 
Several sheet steel pieces with corresponding angle pieces are 
fixed to the spars with two screws penetrating them. 

The interplane struts are made of streamlined aluminium 
tubes with aluminium sockets in both ends. The inner struts 
are further strengthened by the insertion ef riveted U iron. The 
aluminium employed has a strength of 40 kg. per sq. mm. with 
a stretching of 18 per cent. 

The 4.5 mm. thick load carrying cables are double, the space 
between them being filled by a wooden lath. In the same 
manner the landing wires as well as those crossing from the 

planes forward and backwards of the fuselage are arranged, 
being wires of a thickness of 2} mm. that are connected with 
the stampings and the turnbuckles in a primitive way by means 
of eyes and spiral wire pushed over. To give a better support 
to the lower planes, being much stressed by the bomb store, the 
load-carrying cables are in the inner section led to the stampings 
on the main ribs arranged by the bomb-store, and thence down- 
wards to the landing gear. Tho rear spar of the upper planes 
is also provided with в cable to the fuselage between the cabane 
and strut. 
. The stampings for the fixing of the wiring is constructed very 
simply. A it sheet metal of U form and with drilled holes 
for the bolts carries the nipples of the eyebolts. 


THe FUSELAGE. 

The canvas-covered body consists almost exclusively of 
aluminium tubes that are riveted with welded steel tube sleeves 
aod spanned with wire. Only at specially stressed points in 
the front part have steel tubes been employed. The upper and 
Е sides of the fuselage are rounded by the employment of 
lairings, 

The engine rests on aluminium U bearers that are supported 
by riveted aluminium struts. Two pairs of large view traps are 


THE BREGUET BIPLANE. Type M.5 bomber. Winner of the competition for high-powered Avions in Oct., 1915 and much used for 


night-bombing in 1916-17. Develo; 
Br M.2 type (200 h.p. Canton-Unne) of 1915. 


provided below the seats of the pilot and observer, and are 
operated by cable by the observer. 


THE UNDERCARRIAGE. 


The very strong landing gear has three pairs of struts of 
aluminium streamline tubes, strengthened by U irons riveted in, 
and resting below on horizontal steel tubes. The wheel shaft 
rests in an auxiliary one of steel sheet in U shape welded on. 
The back root points of the struts are connected hy means of 
в second steel tube auxiliary shaft, welded on, and by a tension 
band lying behind. A diagonal wiring is further provided 
horizontally in the auxiliary shaft level. The RE Gar of 
the shafts is cut out in the middle behind the front auxiliary 
shaft to improve the sight downwards. There is only a diagonal 
wiring to the fuselage in the level of the middle struts. 


The ash tail skid hangs in rubber springs from the fuselage 
and is strengthened in the rear end by a covering of a rectangular 
aluminium tube. Its wire stay is supported in the rear stem 
by a spiral spring. Leaf springs are further fixed to the end 
of the skid, 


Tail plane, rudder and elevator are of welded thin steel tubes. 


The aeroplane is equipped with complete dual control. "һе 
control in the observer’s cockpit can be removed, 


The ailerons are interconnected. ‘The twin control cables run 
behind the rear spar of the lower planes to two direction 
changing rollers resting on a shaft. Here they part and are led 
as separate wires of thickness of 2 mm, to the uuderside of the 
ailerons. In the upper planes the ailerons are connected by 
control cables, governing two levers in each side. The ailerons 
are balanced and welded to a common shaft, 


According to a label on tho aeroplane the performance of the 
12-cylinder Renault engine of V type is 300 h.p. at 1500-1600 
normal r.p.m, The engine is the same as the 260 h.p, model, 
the incre: in horse-power being the result of the employment 
of aluminium pistons and a greater number of revolutions. The 
engine drives the two bladed airscrew direct. The exhaust 
going inwards is led above the upper planes by a collector. 


The aluminium radiator forms the front part of the fuselage, 
and is divided in the middle, each row of cylinders having thus 
its own cooling system with a separate water-pump. 


THE PETROL SYSTEM, 

Two gravity tanks of 130 litres capacity each are positioned 
behind the motor. As their underside lies only little above the 
carburettors an auxiliary tank of 5.6 litres capacity is provided 
in front of each carburettor behind the engine, the petrol being 
ied on to the tank from the carburettor. These tanks fill them- 
selves by gravity in horizontal or descending flight from the 
main tanks. Whereas, if the main tank may unable to 
Top any more petrol in climbing, the auxiliary ones then 
feed the carburettor, Check non-return valves are mounted 
in the piping to prevent the petrol from running back into the 
main tai 
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from earlier Br M.4 li 


ight bomber with similar 220 h.p. Renault engine, itself an improved 


As there is by this arrangement a petrol quantity of 11.2 
litres in front of the carburettors without any possibility of being 
cut off, grave accidents may occur by carburettor fires. 


The petrol level in the main tanks is indicated electrically by 
pressing a contact. A hard rubber tube is mounted in each 
tank inside а tube and wound with a resistance wire of 0.4 m. 
thickness, above which a cork float with contacts moves. Ап 
oil tank of 18 litres capacity is mounted on the right side of 
the engine. Tho fuel suffices for a flight of about 2} hours’ 
duration under ground conditions. 


THE INSTRUMENTS. 


On the instrument board, protected by a large Triplex safety 
glass, in aluminium framing, is mounted a tachometer, a watch, 
altimeter, two cooling water thermometers, the pressure buttons 
and the indicator arrangement of the petrol height with the dry 
cell battery lying pte kod eds пыр. О М 
pilot is to be found the manipulation of the radiator-blinding 
arrangement, the starting magneto, the petrol start spray pump, 
oil and petrol stop-cocks, as well as the connections for the illu- 
mination for night flying and for wireless. To left are the 
levers for the gas throttle, the spark timing, the regulation of 
extra air supply, the magneto switch, as well as a petrol stop- 
cock. 


The observers’ cockpit is arranged in the middle of the 
turning and raising machine-gun ring mounted on the top of 
the body. The seat is hinged so that the observer may sit 
either high or low on the bottom of the fuselage. The mount- 
ing of Cellon windows in both sides gives him an outside view, 
The Lottom is of steel tube girder work, the sight being thus 
unhindered downwards when the sight-trap is opened by means 
of the cables arranged to right of the seat. On the right fuse- 
lage wall the bomb-dropping mechanism is mounted; to left 
levers connected with gas lever and magneto switch in the 
pilot's cockpit. То both sides are connections for wireless. 

‘The aeroplane is equipped with illumination for night flying 
and with position lights on the outer struts. Under the root 
points of the front struts hanging provision for the mounting of 
searchlights is further to be found. The current for the light 
and the wireless is produced by a dynamo, which is mounted 
on а seat below the fuselage and driven by a propeller. 

To left on the outside of the body a fixed machine-gun for the 
pilot is mounted, being operated from the camshaft of tho left 
row of cylinders. 

The observer is armed with two machine-guns clutched together 
and mounted on a raising and turning ring, As the ring is 
mounted high, the firing range forward is good, 

The bomb store is mounted in the inner section of the power 
planes with в capacity of 16 small bombs, arranged hanging in 
two rows of eight. In the dropping operation the two Tonks, 
lying behind each other, are NER at the same time, by a 
camshaft lying in front of the main spar, The camshafts are 
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connected by chain drive with a shaft in cross position in the 
fuselage with a grooved pulloy mounted, driven by a strong 
rubher cable. Another chain drive connects this shaft with a 
gear wheel mounted to right of the seat of the observer, on the 
shaft of which a locking quadrant as well as à transmission gear 
for the stretching of the rnhber chord is keyed on. To load 
the bomb store the chain wheel is first by means of the crank 
handle in the observers’ cockpit turned till the locking engages 
again after revolution. When the rubber cord is thus much 
stretched the bombs are hung in, When the upper gear wheel 
is now released by pulling the locking lever for bomb-dropping, 
the atretched rubber cord starts turning the shaft lying across 
in the fuselage as well as the camshafts of the bomb stores, so 
that nll bombs are released by one revolution. To enable a 
timing of the bomb dropping a glycerine brake cylinder, with 
adjustable throttle valve, is mount edin the chain drive leading 
upwards, Being connected with the inner bomb pairs and fixed 
to both sides of the seat, two special cables make the dropping The Bréguet Biplane type 14 B.2 (300 h.p. Renault engine). 
of these four bombs possible, independently of the rest 
One aeroplane has further had a hanging provision for two Ts 

large bombs mounted inside the cockpit to right of the seat of f z EET 

Ee 


the pilot. The cables run to the observer. 

The aiming arrangement is mounted inside the observer's 
cockpit on a swivelling arm on the left body side | 

The empty weight of the aeroplane was fixed at 1,215 kg. А | 
notice on the rudder gives the weight of the fuel at 216 kg that 
of the normal useful load to 514 kg. and the maximum useful 
load at 614 kg. Reckoning with the normal load the total 
weight of the aeroplane loaded is thus 1,915 kg., corresponding 
with a load on the planes of 40 kg. per sq. m., as well as a 
performance load at 300 h.p. of 6} kg. per h.p. 

CHARACTERISTIC FEATURES. 

Beside the usual backwards stagger to be found on other aero 
planes the following features should be emphasised ; the high 
fuselage with the right-angled rudder and forward sharp rounded 
keel fin, the Janding gear with three pairs of struts and a right \ 
angled cutting of the streamlining of the shafts, the small arrow | Nace аас 

sont EN 
shape of the trapeze-shaped planes with the sharp and large | кы ҮҮ 
cuttings, the bomb stores projecting forwards in front of the || 5 
planes, the triangular-fixed tail plane, the divided elevator, with 
cornered balance, ns well as the dihedral upper planes and i 
horizontal lower ones. 1 
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Specification. 
Bréguet Biplane. 


Туре of machine . 


Name or type No. of machine 14 B.2. 
Purpose for which intended Day Bomber, ki TA | 
Span 14.364 metres. max Б 0 = | 
Overall length 9m. . > COBRE Pn Th? = | 
Maximum height 3.3 m. ( i = | земаме ii| EBEN | 
Total surface of wings 51 sq, m. А 
Engine type and h.p. 300 h.p. Renault. ? 
Weight of machine empty 1,127 kilos. | PI] 
Performance. | Gi а 

Speed low down 185 kms. per hour Vans SES 
Climb. 4 

To 5,000 m. in 47 min. 30 secs. П 

Ceiling at 5,750 metres. Lt 

Disposable load apart from fuel 882 kilos б чє; Der Dopypeidecker von Breguet 

Armament: One gun in front (synchronised), 2 guns aft Typ 7482 
300 kilos. of bombs. Sectional Plan and Side Elevation of the Fuselage of the Bréguet Biplane. Type 14 B.2. 

= к! 
[ BRE. 14.8.2 


SECTION TECHNIQUE DE L'AERONAUTIQUE MILITAIRE 


SERVICE GENERAL DES AVIONS 


AVION BREGUET 


Type 14 B.2 


Moteur Renault 12 F 280 et 300 HP 
Surface 52 ші 


671 


— General Arrangement Drawing of the 14 B.2 as issued by the Bréguet firm. 
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THE BREGUET BIPLANE, TYPE 17 С.2, 


Туре 16 Bn.2 


ot Liberty US 400 HP 
Surface 72 m 


9.420 


SECTION TECHNIQUE DE LACAONAUTIQUE MILITAIRE 


AVION BREGUET 


Moteur Renault FG 300 HP 


BRE 16 BN. 2 Type of machine .. .. Bréguet Biplane, 
Name or type No, of machine .. 17 С.2, 
Purpose for whieh Intended .. Two-seat Fighter, 
pan “> Y : .. 14,280 metres, 
Overall length .. „* .. 81m 
Maximum height . . . . 8.42m, 
Total surface of wings .. .. 45.3 sq. m. 
Engine type and h.p. ке .. 450 h.p. Renault, 
Performance, 
Speed low down — .. .. 225 kms. per hour. 
Climb, 


To 5,000 m. in 24 mins. 51 secs. 
Ceiling at 7,000 metres. 


Armament : Twin synchronised guns in front ; two guns aft. 
One gun firing below fuselage. 


THE BRÉGUET BIPLANE, TYPE 16 B.N.2. 


Type of machine .. Я 


Two-seater Tractor Biplane. 


Name or type No, of machine 16 B.N.2. 

Purpose for which intended Night Bomber. 

Span A R . 17 metres. 

Chord 2.35 m. 

Overall length 9.55 m. 

Maximum height 3.42 m. 

Total surface of wings 73.5 sq. m. 

Span of tail 4,66 m. 

Engine type and h.p. Renault 300 h.p. or Liberty 
400 h.p. 

Airserew .. 3,42 m. diam. 

Weight of machine empty 1,265 kilos. 

Performance, 

Speed low down 160 kms. per hour 
Climb. 


To 4,000 metres in 51 
Ceiling 4,600 metres. 


Disposable load apart from fuel: machine gun aft, and 550 


minutes 10 seconds. 


kilos. of bombs — 1130 kilos. 


C 


CAUDRON. René Caudron, Issy-les-Moulineaux, (Seine). 


School: Le Crotoy (Aerodrome de la Baie de la Somme) 


The Caudron has proved on active service to be one of the 


most useful French aeroplanes. 


It has been largely used for 


artillery control and for bomb-dropping, because of its great 
weight-lifting capacity, and its imperviousness to bad weather. 
Other firms whose own designs have not been successful have 
been turned on by the French Government to build Caudrona, 


THE CAUDRON В.П TWIN-ENGINED BOMBER. 


Type of machine 


Caudron Twin Tractor. 


Name ortype No. of machine R. II. 
Purpose for which intended Bombing. 
Span .. : 17.92 m. top ; 16.9 m. bottom 
plane. 
Overall length 11.25 metres. 
Maximum height 2.10 metres. 
Engine type and h.p. - Hispano-Suiza, two 200 h.p. 
Weight of machine empty 1,422 kgs. 
Tank capacity in litres 220, 
Performance. 
Speed low down 190 k.p.h. full; 95 k p.h 
throttled, 
Speed at 2,000 metres 185 k.p.h 
Speed at 3,000 metres 180 k.p.h. 
Speed at 4,000 metres 173 k p.h. 
Speed at 5,000 metres 167.3 kc. p.h. 
Climb. 
To 2,000 metres in 810 minutes. 
To 3.000 metres in 14:3 minutes. 
‘To 5,000 metres in 39 minutes. 
Disposable load apart from fuel 405 kgs. 
Total weight of machine loaded 2,167 kgs. 


The Bréguet Biplane, type 17 C.2 (Renault 450 h.p. engine) 


The Caudron Type R.II bomber, reconnaissance and escort biplane of 1918. (2—200 h.p. Hispano-Suiza engines.) 


______————————— ———Є— 
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G 4. R4. 
Twin-Engine Twin-Engine 
With Tall Booms, With Fuselage. 


Length... н. 7.8 m. 11.75 m. 
Span at e 10.88 m. 21.13 m. 
Area NM 36.796 sq. m. 72.4 sq. m. 
| machine 820 kgs. 1,680 kgs. 
Weight (uu... юк 620 kgs. 
Mot j р; Two 80 h.p. Two 140 h.p. 
ЕЕ » hp Le Rhónes Hispano-Suiza 
Speed—max. m.p.h. (km.) 180 k.p.hr. 143 k.p.hr. 
THE R4 TYPE CAUDRON, with Two 140 hip. Hispano-Suiza Engines. Used for reconnaissance before R.II became available. 
G3. 
1917 Model, 2-Seater. 
Length 6.4m. 
Span 13.4 m. 
Area 4 27 sq. m. 
| machine 418 kgs. 
Weight | useful 290 kgs. 
Motor h.p. 100 h.p. 


Anzani 
Speed— max. m.p.h. (km.) 108 k.p.hr. 


THE G3 TYPE CAUDRON, with 100 h.p. Anzani Engine, widely used for reconnaissance and training from 1914 


n-engine CAUDRON G.4 bi 
these or with two Anz 
as a fighting machine, later being 


engines of 100 h.p. each 


each. Machine 


1 with mitrailleuse. This 


used for reconnaissance and training 
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THE CAUDRON. TYPE G.6. 


Specification. 

Type of machine Twin-engined Biplane. 
Name or type No. of machine Caudron G6. 
Span 17.21 m. 
Overall length 8.6 m. 
Maximum height 2.95 m 
Total surface of wings 39.7 sq. m. 
Engine type and h.p. 2—80 or 110 h.p. Le Rhone. 
Weight of machine empty 850-940 kes. 
Load per sq. m. 34-36.3 kgs. 
Weight per h.p. 6-7.3 kgs. 
Performance. 

Speed low down 152 km.p-h. 

9 min Three-quarter View, from rear, of the experimental Caudron, Type C.23 Twin engined night bomber. 
ins. 
3,000 metres 18 mins. = =: 

Disposable load apart from fuel 500 kgs 


A Twin-engined Caudron Biplane of the tail-boom type, known as G.6. (2—110 h.p. Le Rhone engines.) 


D 


DEPERDUSSIN. Etablissements Deperdussin, 19 rue des Eutrepreneurs, Paris Established 


1910. This firm broke up on the arrest of M. Deperdussin in 1915, but the receiver carried on the 


works, and these are now employed in building to French Government requirements, ‘The machines = | 


are now known as the 5.2.4.0. (Société Pour les Appariels Deperdussin) 


Monocoque. 
single-seater 


1914 types 


2-seater Hydre 


Length D» feet (m.) 193 (0x 24 750 2p БЕП 
Span feet (m.) 213 600 ШИ 1100 443 1360 
Area sq. feet (m?) 97 y 226 21 Б os 
ШОС qe ан. dec um ош 
Motor... as hp. 160 Le Rhone | 80 Gnome | 100 Gnome 
(max, mph.(km) 131 210 | 105 о 120 
Speed "min, m.p. (km) Я 56 tn з 
lase, fpm.(m) 947 75 || au Armed monoplane with machine-gun arranged to fire over the propeller (1914 type). 
Endurance - т. ass | A m 


" Monodep. 
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DONNET. 


Hydravions J 


Works; d3a rue Levallois-Prolongé, 
Sidi Abdallah, Ferryville, Tunis 
M. P, Лене) 


Donnet, 57, Rue de Villers; Neuilly sur-Seine. 


Levallois-Perret. 
(anager at 


and at 
Ferry ville 


DONNET FLYING BOAT. 


Type of machine 

Name or type Мо, of machine 
Purpose for which intended 
Span 


Gap 

Overall length 
Maximum height 
Chord Ў 


Total surface of wings 
Span of tail 
Total area of tail 
Area of rudder 
Area of each aileron 
Maximum cross section of body 
Engine type and h.p. 
Weight of machine empty 
Tank capacity in hours 
Tank capacity in litres 
Performance. 
Speed 
Landing speed 
Climb, 
To 1.000 metres 
"To 2.000 metres 
Disposable load apart from fuel 
Total weight of machine loaded 


Donnet Flying Boat. 

Type D.D., 200 h.p. 

Bombardment. 

16.80 m. 

1.83 m. 

9 m. 50. 

3m. 

Top plane 2 m.; 
plane, 1 m. 45. 

53 sq. m. 

3 m. 20. 

7 sq. m. 

1.20 sq. m. 

2 sq. m. 

1 m. 20. 

200 h.p. Hispano-Suiza. 

950 kgs. 

4 hours. 

140 each (two tanks). 


Lower 


130 km p.h 
80 km.p.h 


0.30 mins. 
15 mins 
650 kgs. 
1,800 kgs 


Three-ply wood central float or boat, so constructed that fixed 


tail fin forms part ai 
At wing ends. Sent for pilot an 
seat for gunner in front Sey 


DORAND. 


Biplanes 
Technique d'Aviation, and b 
the Government 
corresponds to the 
Farnborough 


Royal 


i whole with at 


designed by Colonel 


establishment at 


Two small three-ply floats 
d observer side by side. Third 
l watertight compartments 


Dorand, of the Section 
uilt under his instructions, at 
Chalais-Meudon, which 
Aircraft Establishment at 


THE DORAND RECONNAISSANCE BIPLANE. 


Type of machine Two-seater Reconnaissance 
Biplane. 
Name or type number of 
machine A.R 
Purpose for which intended Reconnaissance. 
Span 13.8 metres. 


Gap, maximum and minimum 
Overall length 
Total surface of wings 


2 m. to 1.825 m 
8.225 m. 
50.36 sq. meters. 


Engine type and Н.Р. 8 cyl. Renault, 190 h.p 
Weight of machine empty 890 kgs. 

Load per sq. metre 7 kgs. 

Tank capacity in litres 170. 

Disposable load apart from fuel 300 kgs 
Total weight of machine loaded 1330 kgs. 


** Flugsport” for Aug. 14th de 


scribes the Dorand biplane, ex 


plaining that this machine is known as “ А.Б." ог“ А.Р.” 


according to its equipment with a Renault or a 


Dietrich engine. The machine d: 
from the French, 

number 309. The letter “А” 
naissance machine, 


The empty weight of the aircraft is 890 kilos. 


bears the description, 


Lorrain 
escrihed, naturally one captured 
“AR,” and the 


indicates that it is а Recon 


À note on the 


rudder gives the weight of the fuel (poids combustible) as 140 


kg. and that of useful load (poids utile) at 300 kg 


working thus out at 1,330 kg 


50.36 square metres, the loading of the planes 


26.40 kg. per sq. m., and tbe e 


7 kg. per hp 

The main object of the 
duction of a light 
The construction of compo, 


therefc 


ent 
been kept sirnple and 


design seem: 


eroplane with 


the total load 
As the planes have an area of 


performance 


ngine 


190.36 


to hay 
fairly high win; 


been the pro 
loadt 


stampings, 1 


parts, such as 


light 


Side View of the Donnet Flying-Boat. 


itt 


Side View of the Dorand Biplane, type A.R., with 200 h.p. Renault engine. 


right, Commandant Maurer, Colonel Dorand, 


and Commandant Lepére 


The group in front include, from left to 
(all wearing caps). 
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DORAND. continued 


Weights Kg. Load (Approximately). Kg. 

Engine 245 Pilot and observer 150 
Cooling water 25 Armament 75 
Airscrew 32 4 bombs @ 12 kg 48 
One main petrol tank 22.5 Wireless and photography 
One auxiliary petrol equipment 27 

tank 2 182 е. petrol; 7 lit. oil 140 
One oil tank 2 —— 
Engine equipment, ex 440 

haust collector body 

with tools 244.5 Note painted on the rudder 
Landing gear 60 “ Useful load” +» 300 kg. 
Control arrangement 6 Fuel 140 kg. 
Planes Average useful loading of the 


Rudder and elevator planes: 4.65 kg. sq. m 


Empty load 896 
Total weight 1330 


Membre Sher oy 


tote Fee TIN, $ 
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FARMAN. Aeroplanes. Sectional Plan and Side Elevation of the Fuselage of the Dorand Biplane. (This and the illustrations on the following 

Henri and Maurice Farman, 167, Rue de Silly, Billancourt page are taken from the German paper “ Flugsport.’’) 

(Seine). School: Buc. prés Versailles and Etampes. | Depóts : 

Bue, Etampes (Seine and Oise) Camp de Chalons—Reims 
Boulogne s mer. Established by H. Farman in 1908. M 
Farman established works a little later. In 1912 the two 
brothers combined. Present works were opened in January, 
1912. 

Various Farman machines did good work early in the War, 
notably the "short-horn " Maurice Farman and the Salmson- 
engined Henry Farmans. 

An interesting type is a combination of the " Henri" and 
"Maurice" Farman characteristics, and on this account it is 
commonly known among British aviators as the “ Horace 


The aeroplane factory of Henri and Maurice Farman, at 
Billancourt (Seine), is said to be able to produce machines of 
various types at the rate of ten every day. The factory is two 
miles long, and. with its extensive facilities and a force of 5.000 
employees, the Farman establishments produce all parts of the 
aeroplane at the Billancourt factory, including all the wood- 
work and metal parts 


The illustrations and descriptions which follow relate to 
various types produced during the War. 


Pewee H. Parman. | H.Furmon, | Taman р. Parman Ei AC аш M. Farman, ЖЕШ Бона, M. Forman 
-20. F-22, a F-23. : Уң) 81 n 2 
уйго, hydro. one-seater 8 hydro Eit 
Length .. хау feet (m), 261 806 20 550 20 880 29 550 29 550 283 275 3: 301 955 3 948 
Span... feet (m)| 443 1200 | 51 1598 51 59} 1808 59) 1808 37] 1150 51 56 — 1700 53 — 1618 
Area ++ Sq. feet (m?)| 375 45 | 494 li 494 40 537 50 | 837 50 | 919 % 580 54 730 68 сч 60 612 57 
жш... | lbs (kgs) 504 205 | 810 380 1135 515 880 300 |1330 005 640 300 1280 580 3180 907 1660 755 1215 550 
useful „Ibs. (kgs) 606 275 | 716 325 (06 880 400 | 606 385 007 275 881 400 607 975 60 300 
Xr: 8S 273 у Е 
Motor... bs e hp) 800 i 80 G ?0 G з 1 
h P| 80 Gnome 80 Gnome 80 Gnome 80 Gnome 120 Gnome 80 Gnome 70 Renault 100 Renault 70 Renault | 70 Renault 
max. mph. (km) 65 105 62 100 56 90 56 90 65 105 68 10 50 95 62 100 50 90 62 100 
Speed... | min. mph. (кп) m Й Em 
asc. fpm. (m ) 235 [18 , 905 025 ' 164 20 — 104 30 161 30 40 125 161 3n 704 164 30 ?05 025 
Endurance + 5 vis Е л ` 
: 2 > | : E 
Notes.— The hydro-avions are fitted with t i Ў ; Y Y i 
y are Htec with two rarrow floats without steps. Wood and steel construction $ Notes — Wood construction; ailerons inter-connected. 1 уре “S-7" 


ailerons inter-connected. Туре " F-20". two skids and four w heels, All other types: four wheels only. has elevator forward. All other types have none. All hydros are 


fitted with two narrow floats without steps, four wheels and two 
skids for landing. 
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M. FARMAN. 


The M.F.11 "shorthorn" MAURICE FARMAN, with 100 h. p. Renault engine of 1914. Used for 
bombing, artillery observation, reconn. ce, infantry contact patrols and training. 


Side View of a "Horace" Farman of the F.40 reconnaissance-bomber 
Farman types. 160 h.p. Renault engine, allowing 84 mph. 


series, combining the characteristics of the Henry and Maurice 


=y ийе tA. er vie 


M 
Н. Farman '" F-22," Hydro І 
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THE FARMAN. TYPE 50BN2. 
Specification. 


Type of machine 


Name or type No. of machine 
Purpose for which intended 
Span 


Overall length 
Maximum height 
Chord 

Total surface of wings 
Span of tail " 
Engine type and h.p. 


è Twin-engined Tractor. 


Biplane. 
Farman. Type 50BN2. 
Night Bomber. 
Top plane, 22.85 m. ; 
Bottom plane, 20.4 m. 
10.92 m. 


5.76 m. 
2—240 or 275 h.p. Lorraine 
Dietrich. 


SECTION TECHNIQUE DE LAÉRONAUTIQUE MILITAIRE 


SERVICE GENERAL DES AV 


AVION FARMAN 
Type 50 Bn. 2 


а 


ТҮРЕ F40-P 


The “Horace” Farman, 
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F.B.A. Franco-British Aviation (Société Anonyme), Paris 

Founded 1914, by Lieut. Jean de Conneau, of the French 
Navy (better known as André Beaumont, winner of the Paris 
Rome, Cireuit.European, and Cireuit of Britain races), and 
M. Schraeck, of the French Wright Company, to work to 

atents pertaining to the Donnet-Lévéque and Artois flying 

oats, 

Equipped with Monosoupape Gnôme, Clergét and Hispano, 
Suiza engines, these boats have been proved to be very fast- 
and suitable for high-speed coastal flying. 

They were largely used by all the Allied Naval Air Services 
for fighting over water and did very good work 


No recent particulars have been received 


HANRIOT. 


Hanriot & Cie, 84, Avenue des Moulineaux, Billancourt 
Seine 

Founded during the war by M. Hanriot, who had retired 
from aviation before the war. Made a number of Sopwith 
machines for the French Government (1!e-Strutters), and 
also designed and built a single-seat biplane fighter as the 
HD-1. Powered by a 120 h.p. Le Rhóne 9Jb rotary engine and 
armed with a single Vickers gun, it attained 114 mph. Some 
higher-powered examples followed. A few served with the 
French Navy in 1918 but the Italian and Belgian air forces 
received 831 and 125 respectively from 1917 


Type of machine 
Name or type No. of machine 


Single-seat Tractor Biplane 
Hanriot HD-1 


Purpose for which intended Fighting Scout 
Span .. . 870m 
Overall length S " 4. 5.85 т. 
Empty weight Я 412 kg. 

Speed .. а 183 кт.р.һ 


LETORD. 


Société d'Aviation Letord, Paris, 
А manufacturing firm founded by the aviator Letord 


Has for some time been manufacturing twin-engined biplanes, 
originally notable for the backward stagger of the wings. This 
characteristic has disappeared in в later type 

Letord Types 1, 2 and 4 were for reconnaissance; Types 3 
5, 7 and 9 for bombing. The most important of these was the 
Type 5, of which 51 appeared between 1917-18 


THE LETORD. TYPE 5. 


Specification. 
machine Twin-engined Tractor 

ea Biplane. 
Name or type No. of machine Letord. Туре 5. 
Purpose for which intended Bomber. 
Span 18 m. 
Overall length 11.17 m. 
Maximum height 3.7 m. 
Total surface of wings 62.2 sq. m. — А. 0, 
Engine type and h.p. 240 h.p. Lorraine Dietrich. 
Load per sq. m. 38.98 kgs. 
Weight per h.p. 5.0 kgs. 

3 hours. 


Tank capacity In hours 


Performance. 
Speed at. 2,000 mteres 


Disposable load apart from fuel 
Total weight of machine loaded 


160 km.p.h 


FRENCH AEROPLANES 


Reproduced from " La Guerra," the Italian official publication 


An F.B.A. flying boat on the water. Actually in the service of Italy. 


Side View of the Letord Twin-Engined Biplane, type V. 


The Letord type V Twin-Engined Bomber. 


THE LETORD. TYPE 9B.N.2. 


Specification. 
Type of machine Twin-engined Tractor 
Biplane. 

Name or type No. of machine Letord. Type 9B.N.2. 
Purpose for which intended Night Bomber. 
Span 25.94 m. 
Overall length S 14.95 m. 
Maximum height . 4.26 m. 
Total surface of wings 135 sq. m. 
Engine type and h.p. 2—8350 h.p. Liberty. 
Weight of machine empty .. 40.9 kgs. 
Load per sq. m. 7.88 kgs. 
Tank capacity in hours 6 hours. 
Performance. 

Speed at 2,000 metres 145 km.p.h. 


Disposable load apart from fuel 
"Total weight of machine loaded 


LÉVY. 


Hydravions George Lévy, 4, Rue de Cormeilles, Levallois, 
Paris 
Lévy built 100 GL40s (R for Renault engine) for the French 
in 1918. 
THE GEORGES LEVY. TYPE R FLYING BOAT. 
Specification 


Type of machine Three-seater Flying Boat. 


TypeR 
Span .. - a Upper plane, 18 m. 50; 
Lower plane, 12 m. 00 
Overall length б . 12m. 40. 
Maximum height . Зт. 85. 
Total surface = à . 68sq.m 
Engine type and h.p. Renault. 300 h.p. 
Weight of machine empty 1450 kgs. 
Disposable load 1,000 kgs. 
Performance 
Speed 145 km.p.h 


MOINEAU. 


M. Louis Moineau, the famous pilot of Bréguets before the 
War, turned constructor in 1915. 

In 1916-17 he produced the curious biplane illustrated 
herewith. 

It is driven by a Salmson-Canton-Unné engine, placed with 
ity shaft thwart-wise of the fuselage. Each end of the shaft 
drives a crom-shaft to a bevel gear at the intersection of the 
cross-bracing of the wings, so that the engine drives two air 
screws. one on each side of the machine. 

A gunner sits in front of the engine, and has a very big arc 
of fi Another gunner sits behind the pilot. 


The machine flew, but was never put into production 


A AS SS eee oe 


Three-quarter Front View of the Letord Type 9 Night Bomber. 


The Salmson-Moineau Biplane of 1916. 
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TYPE R s=» RENAULT 
FLYING BOAT 


GEORGES LEVY 


le sh Matros 
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SECTION TECHNIQUE DE LAÉRONAUTIQUE MILITAIRE 


SERVICE GENERAL DES AVIONS 


MORANE-SAULNIER. Acroplanes. Morane-Saulnier, AVION 


Soc, de Constructions Aéronautiques, 205, Boulevard Pervire, 


Paris. School: Villacoublay, MO R AN E-S AU LN I ER 


"The Morane machines, particularly the Parasol monoplanes, 


rendered great services during the earlier part of the War. Types 27 С.І є 29 С.І 
The firm has since turned out a number of biplanes, including Moteur Gnéme 9 N 160 HP 
certain two-engined machines. Among the final Morane- Surface 13 m'5 


Saulnier war machines was the AI parasol fighter, put into 
produetion for service in I918 as the Type 27 and Type 29. Type 
27 CI achieved 180 m.p.h. (210 km per hour) 


THE MORANE SAULNIER. TYPES 270.1 & 290.1. 


Type of machine .. : э» еен Parasol Mono- 

р!апе. 
Name ог type No. of machine .. Morane-Saulnier, 270.1, 

single gun. 290.1, two 

guns. 
Purpose for which intended Fighting Scout. 
Span aN m =e 8.72 m. 
Overall length 1 5.7 m. 
Maximum height .. 2.4 m. 
Chord - y* ES 2.013 m. 
Total Жылы of wings .. + AU sq. m. 
Span of tal v $ 7 m. vs 
Engine type and h.p. $ М 160 h.p. Mono. Gnóme. Dota Le lype £T eot monomitraltruse 

de type 29 eot. ботата ше. 
THE MORANE SAULNIER. TYPE C.2. Mii o rens 
Type of machine .. Two-seater Tractor Biplane. E 
Name or type No. of machine qu Saulnler. Type C.2. AVION "PES 
Span os 11.726 m. Joa] 
Gap ы 17 т, MORANE-SAULNIER — 
Overall length 8.345 m. Type С. 2 sb 
Chord . 1.9 m. Mese, Ra 
Total surface of wings 41 sq. m. 
Span of tall 3.66 m. 
Engine type and h.p. 420 h.p. Bugatti. 
Airscrew, diameter 84 т. 
G.A. G.B. Single-seater.| “ Parasol,” 
AUG | 2-seater. | 2seater. | Armoured. | '2-seater 


Length feet (m).| 6:30 0.30 3:00 030 
Span E. feet (m) 920 10:20 M 10230 
Surface sq- feet (m?) 14 16 72 16 

f total ...]bs. (kgs 520 870 1080 190 | 839 380 
Weight ...4 useful. lbs, (kge. 463 — 210 | 007 575 | 342 1331550 250 
Motor h.p|60 Le Rhone| 80 Gnome 

(max mph (km) 78 125| 76 123 
Speed — .. min шро, (кю) 56 90 | 55 50 

(аво. fpm. (m) 410 125 |345 120 | 


A MORANE-SAULNIER Туре N “monoplan de chasse" or "destroyer."—1914-16 type, with monocoque fuselage. 80 h.p. Gnome 
or Le Rhóne engine, allowing 102 mph 
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The 1916 Model Parasc 
110 h.p. It has been lar both the French 
British Armie: 1916-17. It resembles the 1915 Type LA 
reconnaissance fighting parasol but is marginally larger 
also retaining LA-type aileron control instead of the earlier 1 
warping control 


as а Le Rhone engine 


The speed is about 156 kms. (97 miles) per hour 
The surface is 18 sq. metre 


Weight loaded 731 kg 


The tanks contain 102 litres of petrol and 20 litres of oil 

Suitable for about 2*4 hours’ flying 

The type is chiefly used in the French Army for short 
reconnaissance and artillery observation. It carries one fixed 
Vickers and one free firing Lewis gun 


Three-quarter Rear View of the Type P. Morane-Saulnier ** Parasol.’’ Note the ailerons : unusual in a monoplane 


Nx 
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Three-quarter Front View of the Type Р. Morane-Saulnier ** Parasol.” 


MORANE BIPLANE. Type Bimoteur "S" presented for 
trial February, 1916, with stationary cylinder 
Renault engines of 250 h.p. each. Not put into 
production. 

Speed: 145 kms. (96 miles) per hour. 3-seats. Useful 
load: 1,200 kilos. Weight: 3,000 kilos. Span: 26 
m. Surface: 108 sq. m. 

(Dimensions and performance practically identical 

with that of the Gothas of 1917.) 


Front View of Morane Biplane, Type Bimoteur “Т”. 
First flown in 1914, it was not put into 
production for reconnaissance until 1916. 80 
h.p. Le Rhónes. 

Speed: 156 km.p.h. (97 m. per h). Span: 17.65 m (57 ft 
11 in). Ceiling: 4,500 m. Useful load 640 kilos. 


Three-quarter Rear View of twin-engined Morane. 
Type Т. 


FRENCH AEROPLANES 


MORANE-SAULNIER с! ие. 


“ 


г У 
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Type B.B.— (two-seater) reconnaissance and escort 
Biplane. 110 h.p. Le Rhone engine. 


Speed: 90 m.p.h. Used by the British Flying Services 
from Nov., 1915, to end of 1916. 


Three-quarter Rear View of a 
Morane-Saulnier Biplane. 


NIEUPORT. Soc. Anonyme des Etablissements Nieuport, 
46, 4S and 50, Boulevard Gallieni and 15, Rue Camille 
Desmoulins, Issy-les-Moulineaux (Seine). S hool + Villacoublay 
(Seine and Oise). tablished 1910 by the late Edouard de 
Nieport, commonly called Nieuport 


The Nieuport biplane has one of the greatest successes 
of the war, owing to its high and quickness in 
manœuvre. The lower plane in this type is so small that the 
machine is really a“ parasol,” with half a plane attache 
give girder formation to the wing bracing It 
called the “one-and-a-half plane." 


is freque 


Major Nieuport models were the 10 


reconnz e biplanes; 11, 16, 17, 21, 23, 24, 27 and 28 & снна АРЕ ае 
fighters. Of less importance were the 14 bomber of 1916 and 29 | 

the latter coming too late in the war. Major 28 user was the Side View of the Nieuport Type 28C.1 Single-seat Fighter (160 h.p. Monosoupape Gnóme Engine). 
American Expeditionary Force in 1918 


THE NIEUPORT. TYPE 280.1 


Type of machine Single-seater Scout. 

Name or type No. of machine Nieuport. 28C.1 

Span Top plane, 8.16 m. ; 
Bottom plane, 7.77 m 

Overall length 6.8 m. 

Maximum height 2.3 m. 

Chord Top plane, 1.3 m. 
Bottom plane, 1.0 m. 

Total surface of wings 16 sq. m. 

Span of tail 2.8 m. 

Engine type and h.p. 160 h.p. monosoupape 
Gnóme. 

Airscrew, diam. 2.5 m. 


Three-quarter Front View of the Nieuport Type 28C.1 Single-seat Fighter (160 h.p. Monosoupape Gnóme Engine 
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КИНАНА ННН 


TYPE XXIII 
Length: 5.97 m 
Span: 8.15 m 
Surface: 15 sq. m 
Maximum weight: 535 kg 
Useful load: 185 kgs. 
Engine: 120 h.p. Le Rhone. 
Maximum speed: 150 km.p.h. 


CHARACTERISTICS 
Square fuselage, rigid tail, skid 
Vickers synchronised gun. 


TYPE XXVII 
Length: 5.84 m. , 
Span: 8.18 m. 
Surface: 15 sq. m. 
Maximum weight: 585 kg 
Useful load: 185 kgs. 
Engine: 120 h.p. Le Rhóne. 
Maximum speed: 187 km.p.h. 


CHARACTERISTICS: 
Streamlined fuselage. 
Spring tail skid 
Vickers machine-gun synchronised with the air-screw 


The fore-part of a Nieuport 17 “destroyer” (1916-17 type.) 


r” (1916-17 type Reproduced from '* La Guerre Acrienne," Paris 


A NiEUPOnT “ biplan de chasse " or '“ dest 
TR eae расани оу from a French military photograph 


The mounting of the gun on the top plane is of interest 


2-N. X. X. XI. XI. 
1914 Monoplanes l-seater 2-seater hydro. 50 80 
Length fet(m) 23) 715 97 83 2} S4 921) 649 NJ 640 
Span feet (m) 28} 805 401 1232 41 1250 91 $32 Bly 95? 
Area. sq, feet (їп?) 150 14 941 33 259 2520 150 14 1732 16 
machine, Ibs. (kgs.) 529 240 880 400 1058 480 595 970 600 300 
Weight { 
useful ...Ibs. (kgs) 352 160, 701 820 030 290 385 175 405 25 
(Gnome 
Motor h.p: 30 Nieuport 80- Le Rhone 80 Le Rhone 50 Gnome 80 Gnome 
Clerget 


(ee mph, (km) 68 110 T7? 118 65 105 08 110 13 115 


Speed - тіп. mph. (km) 


ү fpm. (m) 338 lu) 216 66 410 15 Бн 106 


Notes —In each case the body is of rectangular section, ash and spruce Fixed tail plane with 
two elevators in rear. Warping wings Туре “ ХІ" fitted with two wheels only. All other types 
fitted with standard type of skid 

The monoplanes are now obsolete, except for “‘hydros,” which still exist. The new biplane, 
whose dimensions must not be given, has been one of the great successes of the war, owing to its 
high speed and quickness in manceuvre. The lower plane in this type is so small that the machine 
is really a “parasol” with half a plane attached, to give girder formation to the wing bracing 
It is frequently called the “ one-and-a-half-plane." 


A type XXIII Nieuport in the air. 
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Rear view of the type XXIII Nieuport, 


Front view of the type XXVII Nieuport 


Side view of t 


—————— 
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R.E.P. Cabinet á Etudes en Recherches Techniques. Robert 
Esnault-Pelterie, 37, Rue des Abondances, Boulogne sur Seine 
(Seine). School: Buc. One of the earliest established French firms 
The first to go in for steel construction 

The №. Е.Р. “parasols” proved to have excellent climbing and 
weight lifting power, and so did well early in the war. 

Of late, M. Esnault-Pelterie has been engaged on experimental 
designs, and his works have been employed on special work which 


cannot be described 
SALMSON. 


Société des Moteurs Salmson, Billancourt, Seine. 

Aircraft factory, allied to the famous aero-engine firm, con- 
structors of the Salmson-Canton-Unné engines. 

Have built various aeroplanes on which to demonstrate the 
firm's engines, and have achieved remarkable results. 

M. Salmson is a great engineering employer, and has spent 
а fortune on experimental work with aero-engines and aircraft 
generally 


THE SALMSON S.A.L, 2-А, 2. 


Type of machine on Biplane. 

Name or type No. of machine S.A.L. 2-A. 2. 

Span ar Ws o0 11 m. 75, 

Gap s zs i 1 m. 700. 

Length overall ‚ 8 m. 500. 
Maximum height Т 2 т. 900. 

Chord E i - 1m. 676. 

Surface of wings 37.27 sq. m. 
Surface of tail .. x ‚ 4.20 sq. m. 

Surface of rudder .. +. ». 1.25 sq. m. 

Surface of each aileron and total area 2.7 х 4 = 5.08 sq. m. 
Fuselage section (maximum) 1 т. 25 x 1 т, 75, 
Engine type and h.p. e. 5: 


Airscrew, diam. .. PA 2 m. 75. 
Pitch m À X .. 2 m. 100. 
Weight of machine empty .. 834 kgs. 
Weight perh.p. .. 2» .. 5.5 kgs. 
Tank capacity in litres .. В ү 265 litres. ОП, 47 
tres. 
Performance. 
Speed at ground level .. 187 km.p.h. 
Speed at 3,000 m. 59) ++ 175 km. 
Climb. 
То 2,000 m. 11 mins. 
To3,000m. . а е лани 
То 5000 т...  ..  .. 40} mins. 
Weight of machine in flying order — .. 24 ++1,380 kgs. 


e ri arman е 
An Experimental Nieuport, with Hispano-Suiza Engine. 


Three-quarter Front View of the Salmson type S.A.L. 2-A. 2. (250 h.p. Salmson engine). 
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SCHMITT. 


Paul Schmitt, 39, Route de la Révolte, Levallois Perret 
(Seine). 

Constructors of the Paul Schmitt biplanes, in association 
with the Morane Saulnier firm. 

"The first machine produced before the outbreak of war was 
notable chiefly for its ability to give variable angle of incidence 
to the main planes. 

During 1916 and 1917 the firm has built war aeroplanes of 
more orthodox types, 

M. Paul Schmitt has experimented since 1904 with large 
kites and gliders, and has been concerned with flying since 
1909. He has invented, constructed, and tuned up various 
types of aeroplanes of destructive kinds. 

In 1910, he experimented with a biplane without a fuselage 
or tail, analogous to the Dunne, but of a different shape. It 
had variable incidence, weighed 1,000 kilos, and had a 70 h.p. 
engine 

In 1913, M. Schmitt exhibited at the Paris Aero Show his 
fuselage biplane, three-seater, with variable incidenco. It 
was bought by the French Army 

At the beginning of 1914, his pilot, M. Garaix—since fallen 
on the field of honour—put up, on the Paul Schmitt biplane 
42 World’s Records, which stand to-day in 1918, so far as 
single-engined machines are concerned, and barring records 
put up by multi-engined types such as the Caproni and 
Handley Page. These included height, speed, duration and 
distance, with four to nine passengers 

M. Schmitt was winner of the Concours Pour La 
(Safety Competition) in 1914 

He also came out first in the French competition for high 
powered aeroplanes in 1915. 

During the war, after serving as a bomber-machine-gunner, 
he built several types of aeroplanes, specially for bombing, 
and a hydro-aeroplane for the United States. His three 
seater with two gunners was the leading machine of its class. 


Three-quarter Rear View of Paul Sehmitt biplane. Note the wheels in the centre section for the operation of the ailerons. 


curité 


It is claimed that the fuselages of these machines, of steel 
tube, cannot get out of truth. The controls are of а special 
type, dating back to 1913. Comparing these machines with 
the Albatros, it is seen that both fuselages terminate in a 
triangle running into a T-shape for tail and rudder-post, the 
rudder being above the tail and in front of it, thus giving 
special solidity at this vital point. In both machines the 
rudders and elevators are balanced. In both there is a 
vertical surface under the fuselage. In both the elevator is 
a single flap, and is not in the usual two pieces. Thus it 
appears that the Albatros designer has profited by study of 
the Paul Schmitt design 


Тп 1917, the P. S, biplanes (bombers) carried two machine- 
guns, and carried several hundreds of kilos of bombs, with 
fuel for many hours’ flying. With this big load, the “ ceiling " 
of the machines was well over 4,000 m. (13.000 ft.) 

The chief characteristic of all the P. S. machines is the 
variable incidence of the main planes, which permits good 
balance between 0° and 12°, The main cellule is a single 
block, solid on the four centre-section struts—of steel tube— 
which can rotate reund a central horizontal pivot. The 
rotation is controlled by & wheel and chain 


Side View of a Paul Schmitt tractor biplane. Type VI, of 1916. 


"This permits the pilot to adjust the angle of incidence to 
suit his load and speed, while keeping the fuselage always at 
its correct flying angle, either for climbing, fast flying, or 
slow landing. 

The P. S. machines have always been fitted with fixed 
cylinder engines, first a Salmson radial, and later V-type 
Renault 


A Paul Schmitt hydravion, built in 1916 for the United States Government. 


SPAD. тһе Spad (Société Pour Aviation et ses Dérivés) 
the old Deperdussin firm, founded in 1910, and revived in the 
first year of war by а company, at the head of which is 
M. Blériot 
Address ;—Société SPAD, 19, Rue des Entrepreneurs, Paris ; 

also at Quai de l'Industrie, Juvisy, near Paris. 

A Deperdussin monoplane, designed by M Béchérau and M 
Koolhoven, covered 124:8 miles in one hour, flying round a 20 
kilometre circuit, in August, 1913, and numerous others of his 
designs had notable success. 

To preserve the organisation and collected talent of the firm. 
M. Blériot took it over soon after the outbreak of war, and it 
was then known as the Société Pour les Appareils Deperdussin, 
hence the initials Spad, which have sinco taken on в new 
meaning, namely, Société Pour Aviation et Dérivés 

The new Spad biplanes, the product of M. Bécherau's 
mature genius, are in the very front rank for speed and climb- 
ing power, and are recognised as among the finest ** aéroplanes 
de chasse,” or *' destroyers,” of the 
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THE SPAD. TYPE 7 
Specification 
Single-seater Tractor Biplane 


Type of machine 


Name or type No. of machine Spad. Type 7 

Purpose for which intended Fighting Scout 

Span 782m 

Overall length 6.10m 

Maximum height 235m 

Total surface of wings 18 sq.m. 

Engine type and h.p. 175 h.p. Hispano-Suiza 


Side View of a British two-seater Spad XI, captured by the Germans. Developed from the 
Spad VII, it achieved 175 km.p.h. on a 235 h.p. Hispano-Suiza engine. 


From a German photograph 


A general view of a Spad XIII in the air. 


THE SPAD. TYPE 12. 
Specification 


Type of machine Single-seater Tractor Biplane. 
Name or type No. of machine Spad. Type 12 

Purpose for which intended Fighting Scout. 

Span 8.00 m 

Overall length . 6.40m 

Maximum height . 2.30 т 

Total surface of wings . 20 sq. m. 

Engine type and h.p 220 h.p. Hispano-Suiza. 


THE SPAD. TYPES 13 AND 17 
Specification 


Type of machine .. Single-seater Tractor Biplane. 
Name or type No. of machine .. Spad. Types 13 and 17 
Purpose for which intended Fighting Scout. 

Span ^ e. . 8.20m. 

Overall length 6.30 m. 

Maximum height . D 230m 

Total surface of wings .. . 20sq.m 

Engine type and h.p. 5 235 h.p. Hispano-Suiza. 


Near View of the "Front-gun" Spad A.2 fighter with the gunner in place. The position 
seems unenviable, despite the wire guard. A.2s and a few later A.4s served 
briefly with French and Russian forces. 


Rear View of a British two-seater Spad, captured by the Germans. From a German photograph. 
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TELLIER. 


Etablissements Tellier, Quai de Seine, Argenteuil, Seine et 
Oise. 

Famous boat-building firm which produced many famous 
racing motor-hoats and hydroplanes. 

Built very successful monoplanes in 1910 and 1911, when 

M. Dubennet, the well-known French sportsman, took an 
interest in the firm. 
Gave up aeroplane work before the War, but took to making 
ng-hoats soon after War broke out. Towards the end of the 
War, a number of these boats, of the type illustrated, and 
fitted with “Maori” Sunbeam engines, did remarkably good 
work on anti-submarine patrols, 


A Tellier Flying-Boat (350 h.p. Sunbeam-Coatalen ‘‘ Maori ’’ Engine) about to take off. 


The Power Plant Instalment of a ** Maori ’’ Sunbeam in a Tellier 
Flying-Boat. 


VENDOME. 


M. Vendóme, one of the earliest of French constructors, 
produced in 1916 a machine somewhat after the style of the 
Moineau. 

In the fuselage, one on each side, were two Monosoupape 
Gnóme engines, each driving a shaft to a bevel gear, which in 
turn drove a tractor airscrew. Thus the machine had two 
rotary engines turning in opposite directions, which would give 
it considerable lateral stiffness (though not stability), owing to 
their gyroscopic action 3 

4 gunner sat in the nose of the machine and another behind = 
the pilot The Vendôme Biplane of 1916 (2—100 h.p. Gnome Engines.) 

As in the case of the Moineau, it was never put into production 


VOISIN. Aeroplanes Voisin, Boulevard Gambetta, Issy 
les-Moulineaux, (Seine) 
Associated with the Etablissements Ch. Lefevre & Cie 

Société Anonyme, with capital of 3,000,000 francs. 

Paris Office : 105, Rue St. Lazare, Paris 
The oldest aeroplane firm in the world, founded by the 

Brothers Voisin, in 1905. 

Voisin Types 1 to 10 (excluding 7 and 9) were used 
"throughout the war for bombing, ground attack anc ting. 
All had the pusher-engined layout. Final Types 8 and 10 
equipped 26 French squadrons, plus others went to the 
American Expeditionary Force 


Three-quarter Front View of a Voisin “ Avion Canon" in the air 


1914 models Type HI 


Length feet (m n 6 
Span feet (m 521 16.00 
Агеа 152 1 

total lbs. (kgs 3,030 1.370 
Weight \ 

useful ...Ibs.( kgs. 992 450 
Motor . hp| 130 Canton-Unne 

| max n.p. (km 68 110 
Speed imm. mph, (bm.) 50 


"ase f pm. (m) 651 £00 


Notes —Steel construction. Control: ailerons and rear elevator 
These machines, now generally fitted with Salmson engines, have don 
the war, being capable 


Landin, 


Voisin III light bomber of 1914, with a Canton-Unné engine. A Type III was the first 
French aircraft to bring down a German aircraft, on 5 October 1914. 


gear : four wheels 


immense amount of work in 


arrying big weights, either of bombs, or machine-gun and ammunition 


Towards the end of 1915 the need for higher speeds and climbs put this particular type somewhat out 


of date 


1917 MODEL.—TWO-SEATER NIGHT BOMBER. 


Length : 10 m. 

Span : Upper plane, 18 m. 

Span : Lower plane, 17 m. 

Surface of Wings : 63.2 sq. m. 

Weight of. machine, empty : 1,400 kgs. 
Useful load : 650 kgs. 

Motor : 280 h.p. Renault. 

Speed : Maximum, 130 k.p.h. 

Speed : Minimum, 70 k.p.h. 

Climbing speed : 4,000 metres in 45 minutes. 


1917 MODEL.—TWO-SEATER GUN CARRIER. 


This machine has similar characteristies to the night bomber. 
It is fitted with a 47 millimetre gun. 


CHARACTERISTIC FEATURES : 


Steel construction control by ailerons and rear tail unit. 

Four-wheeled landing carriage. 

This type is fitted indifferently with Peugot, Panhard, and 
Fiat motors. 


THE VOISIN 4-ENGINED BIPLANE. TYPE 13. 


Specification. 


4-engined Biplane. 
Voisin. Type 13. 
Night Bomber. 


Type of machine 
Name or type No, of machine 
Purpose for which intended 


Span Top plane, 30 m. ; 
Bottom plane, 24.162 m. 
Chord 3.00 m. 
Total surface of planes 155.686 sq. m. 
Tank capacity in kgs. 1,100 kgs. 
Engine type and h.p. 4— 230 h.p. Hispano-Suiza. 
Airserews, type . pi Lumière. 
Weight per h.p. .. 6.19 kgs. 
Weight per sq. metre 36.53 kgs. 
Performance, 
Speed 146 km.p.h 
Climb. 


„To 3,000 metres in minutes 
Useful load s : 
Total weight of machine loaded 


30 mins 
1,300 kgs. 
БЕ ЕЕЕ T00 Mg 


THE STANDARD TYPE VIII VOISIN “Avion Canon.” Much used for reconnaissance. 
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VOISIN —continued. 


THE VOISIN TWO-SEATER NIGHT BOMBER. 


Type of machine 
Purpose for which intended 
Span .. ; 


Overall length 
Total surface of wings 
Engine type and h.p.. 
Weight of machine empty 
Performance. 

Speed 
Climb. 


To 4,000 metres in 45 min 


Disposable load apart. from fuel 


THE VOISON. TYPE 12 B.N.2. 
Specification. 


Type of machine 


Name or type No. of machine 


Purpose for which intended 
Span 

Overall length 

Maximum height 

Chord 

Total surface of wings 
Engine type and h.p. 


Aerial Societies :— 


Aero Klub (I 
Frankenberg 


Automobil-und Flugtechn 
Platz 5, Haupyverein 


Frankfurt a. M 


und Lud vig 


Neuer Wall 44, П, Ham 


Voisin—Bombardement de Nuit. 

Night bombing. 

18 metres top; 17 metres bottom 
plare. 

10 metres. 

83 sq. metres. 

280 h.p. Renault. 

1,400 kgs. 


130 k.p.h. max 


utes. 
650 kgs 


Four-engined Biplane. 


Voisin. Type 12 B.N.2. 
Night bombing. 

30.6 m. Folded, 16.6 m. 
16.6 m. 

4.3 m. 

2.7 m. 

145 sq. m. 

4—220 h.p. Hispano-Suiza. 


The Voisin Single-engined Bomber 
Type 10 (490 h.p. Liberty 
Engine). 


GERMAN. 


GERMAN MILITARY AVIATION. 


aviators in front of one of their machines on Active Service. 


pi Rees чы t 1914 regulations, military machines had to: comply with 

N iderfplatz, Berlin. Sec: Н Von Königsberg (3 hompaz cer Ba £ conditions 
r Metz (2 K gnie Flieger I і І of entirely German manufacture, with ample and 
БЕ Gesellschaft (E. V : Munchen-Oberschleissheim (Kg € I able seating accommodation for pilot and passenger 
Berlin, Hochster Str. 1, lézirksvereir Munchen-Oberwiesenfeld (! must permit of bomb droppers and. photographic 


Posen || К 


iratus 


Saarbrücken i Kgl. Prenssisc : an i 
ARMY GENERAL. Schneidemühl (Kgl. Preussische 1 Speed. cap must not be less than 90. kilometres 
‘The Army law of 1914 provided £400,000 (80 million marks) f Strassburg (1 hompagnie Flieger i 5 А 
Ariny ise n (including dirigible: n addition to a considerable Zeithain g L Dir iot 1 49 feet span (1450 m.), 39 feet 
} t which s | 3 feet 350 m.), and the motor not more 
share of the £4,000,000 which was tc er r f 
рате DRIN Un MU леше чаан ARMY AEROPLANES. than 100 h} 
The Army aerial force was commanded b вре епег g f t € s t 5. Minimum endurance, 4 hours 
m ation fi was put а 1 batta 91 {һе ' g 
Г. кышка pnr гак prte ions n 1010, с B 1913 120 monoplanes |. i Since then, speed, climbing capacity and endurance have all in- 
E RN am Е of tha бб ашайде: WF те n, K creased notably 
Army € 120 biplanes (1 \ FA А. comparison of the German pr nme for each year with the 
Head log l Y shows how m h more clearly the German 
Darmatac Fre i the importance of Military Aviation than did 
Jiitert “Me А t t of the period 
The хс le iene ee ae ste places All ties 1015 WAR SERVICE. 
ecd а à pite the calls on tl 
The Xtuv/Fleings noie ir Јова monoplanes Gana avibtonc] 
Darmstadt (3, Котра sis р! М he 
Doberitz (1 un Коту " nex ж xi е 
Freiburg (3 K disting ble f rit r biplanes. e er r 
Germersheim (| l І € ted on Fok m 
Graudenz (2 | er В considera cer буйда 
Hannover pagn І i ‹ 
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vo both their speed and manauvrability. When their operations 
мүге checked һу superior British machines, and after the deaths 
' Immelmann and Вдіске the Germans lost their superior 
de ive power, and by the Battle of the Somme, in. the 
Autumn of 1916 they were markedly inferior 

Soon afterwards the Germans produced the single-seater 
of machine—which included besides the Albatros, 


atros t 
Aeschines as the Roland, the Pfalz, the Halberstadt, and 
ce Fokker biplane, The chief exponent of this type was 
Rittmeister (C »valry Captain), Freiherr Manfred von Richthofen, 
Rely of Boleke's Fokker monoplane squadron. He de- 
veloped the "Circus" idea to a fine art, and himself scored 80 
Merial victories before being killed on April 21st, 1918. He 


to be remembered as the first of the really great 
Chaser Formation” leaders. 
er of the rman Circuses was checked 
i 7 by the advent in quantities of Sopwith 
glc-seaters), and of Bristol ** Fighte: big two. 
nd of 1917 the British Royal Flying Corps 
hed a marked superiority over the Germans in the 
May, 1918, the British—including the Australian 
tically held the mastery in the air. This 
ained until the end of the war. The 
man designers seemed to have departed 
heir constructors did not seem to increase. 
intity and quality the German aeroplanes 
sed by the British aireraft industry 
kable for the introduction of the Gotha 
rs. These machines were first tried on 
t early in 1917, and thereafter a raid was 
which lost the Germans two бо аа in a day 
the vear the Gothas gave much of their 
London, and occasionally Paris. These 
ger descendants the "Riesenflugzeugen' 
hines""—also bombed Dunkerque, Calais, 


Е owns behind the Allies’ lines, but after 
$ mpts at day-light raiding, they confined their 
nigħt-flying 
) rly part of 1918 the Germans introduced 
t contour fighting,” or ‘ground 


ommonly called, but these were not 


hole moral of the German Air Service 
British, French and American aviators 
rely their own way 


THE REORGANISATION OF THE GERMAN FLYING CORPS. 

1 Austerlitz " (a well-known cosmo: 
y the organisation for the German 
hich organisation was retained till the 


Somme, in July, 1916, proved 
uperiority of the Royal 
h Aviation Militaire over the 
During the preliminary stages of 
plane of the Allies е! tually 
our lines to discover 
Idition to this steategical blinding, the 
of its eyes, all of its kite 
ven down by Allied aviators. 
on officers taken prisoner, acknow 


A GERMAN “CIRCUS” OF ALBATROS SINGLE-SEATERS GETTING READY TO START. Note the“ 


right end of the picture. 


ledged with great frankness the inferiority of their air service, 
and directly ascribed to it the costly defeat the enemy suffered. 

Since then, however, the enemy has furnished a very consi 
able effort, with a view of re-establishing the aerial situation in 
his favour, and this effort, pragmatised by an ambitious building 
programme, eventually resulted in*a complete reorganisation of 
the German Flying Corps. 

This reorganisation. which now ay to be completed, 
affected both the tactical formation and the materiel, There 
are at present four major tactical formations within the German 
Flying Corps; these are ;— 

(1) Army squadrons (ArmeefliegerzAbteilung). 

(3) Army corps squadrons (Truppenflieger- Abteilung). 

(3) Pursuit squadrons (Jagd-Staffeln). 

(4) Battle wings (Kampf-Geschwader) 

1, The Army aquadrons are placed under the direct orders 
of the О.С. the aviation service of each army : they are primarily 
employed for strategical reconnaissances, hut may sometimes 
be detailed on photographic work and even bombardments. 

The machines forming the Army squadrons all belong to a 
standard model in which only minor details may vary, as ^ 
certain latitude is given the contractors in this respect, The 
machines are two-seater tractor biplanes of from 41 to 45 feet 
span. and are fitted with a stationary Benz or Mercédès engine 
developing from 3 to 240 horsepower. Their horizontal 
speed is from 100 to 105 miles per hour. 

The armament consists of (1) two machine guns, one of which 
is mounted on a fixed emplacement in front of the pilot. and 
fires through the propeller by means of n synchronising device ; 
the other machine gun is mounted en barbette, aft of the pilot 
on the observer's seat ; (2) опе or two bomb gears, munitioned 
with four or six bombs. 

The firms building this type are the L.V.G,, the D.F.W., the 
Aviatik, and the Albatros. The latter firm has, however, 
recently produced a more powerful model, which is fitted with 
a 260-h.p., Mercédès engine, and develops а horizontal speed of 
115 miles per hour, The climbing speed is said to be 6,600 feet 
in 9 minutes, fully loaded, It is confidently expected that 
eventually all the machines of the Army squadron type will be 
fitted with the new 6-cylinder, 260-h.p. Mercédès engine, which 
is, though but slightly heavier, much more reliable than the 
S-cylinder, 240-h.p. model, As the engine base of both models 
has the same width, only slight alterations would be necessary 
to fit the above described type of machine with the 260-h.p. 
model, although the wing area would probably have to be 
somewhat increased. It is worth noting that in 1916 the 
standard 150-h.p. two-seater tractor biplane was similarly 
modernised when it was fitted with the 175-h.p. Mereédis, 

2. The Army-Corpe squadrons are assigned to individual 
army corps, and are, as a rule, commanded by a captain who 
is placed directly under orders of the second bureau of the army 
corps staff. Their chief function is tactical reconnaissance, 
photography, gun spotting, and, during active operations, 
contact patrol work between the &nits engaged in an advance. 

The army-corps squadrons are equipped with machines which 
are in every way similar to those forming the Army squadrons, 
except for a smaller power plant which endows them with 
lesser speed. Su are, at present, the two-seater tractor 
biplanes built by A.E.G., Albatros, Aviatik, L. V.G, and Rumpler, 
which have а span of from 39 to 43 feet, and are fitted with a 
G-cylinder, 175-h.p. Mercédès engine. The horizontal speed is 
from 90 to 95 m.p.h 


The armament ix the same as on the army s ron type. 
Provision ix made on these machines for the quick exchange of 
the bomb gear against a radio installation or a photographic 
apparatus, 


3. The Pursuit Squedrona are 

in numbers varying in accordance 
Tanti. ix the defence of the 
in tactical reconnaissance work, they are | 

in some instances, on Жара duly with bombers and for the 

destruction of Allied kite-l 

‘There appear to be, at nt, on the Western front, about 
40 pursuit squadrons, each of which consists of 12 machines, 
In some instances two or more squadrons are combined mto 
Pursuit Wings which are placed under the leadership of par- 
ticularly capable chiefs; these units are not permanently 
assigned to particular sectors, but are entrusted with special 
missions according to needs. Such are the now celebrated 
“travelling circuses” of Von Bulow and Von Richthofen. 
These specia! wings generally scour the Western front for Allied 
machines, travelling up and down the line from Nieuport to 
Belfort. 

A number of pursuit squadrons are detached to the local 
defence of important German towns, in particular at Metz, 
Strasbourg, Mulhouse, Friedrichshafen, Stuttgart, Fssen, 
Cologne, and Treves. > 

The pursuit squadrons are equipped with one-seater biplanes 
of from 28 to 30 feet span which are fitted with a 175 hp. 
Mercédès engine driving a tractor screw. The horizontal spend 
of these machines is from 110 to 125 miles per hour; they are 

rineipally built by Albatros, Fokker, L.T.G. (Lufttorpedo- 
esellschaft), and Roland. 

The armament consists of two Spandau machine-guns, 
mounted "fixé " in front of the pilot, which аге synchronised 
to fire either Guess or alternately through the propeller. 
No bomb gear is provided. Ы 

"The older pursuit machines, such as the Halberstadt, with a 
120-h.p. Argus engine, the Rex, with a rotary 100-h.p. Rex 
engine, and the Fokker, with a 100-hp. rotary Oberursel 
(German Gnóme), all of which are tractor biplanes, appear to 
be employed, at present, chiefly on the “ easier " Eastern front. 


4. The Battle wings are placed under the direct orders of 
General Headquarters, and are not, as а rule, permanently 
assigned to particular sectors. 

These wings consist of from 40 to 50 machines, and are sub. 
divided into four or five squadrons. The machines are mostly 
Gotha twin-pusher biplanes, which have a span of 78 feet, and 
are fitted with two 260-h.p. Mercédès engines. 

A certain number of bomber squadrons are, however, e ened 
with A.E.G. twin-tractor biplanes and a huge Rumpler bomber 
was to have heen placed in commission, The Germans had no 
mean hopes of this machine, particularly as regards speed and 
climb. 

There are, at present, three battle wings in commission. 
Wings No. 1 and No. 2 are mobile formations, each of which 
di: of a special railway train for the transport of the matériel 
sud the personnel. These wings are assigned by General 
Headquarters, from time to time, to such sectors as may require 
the co-operation of a powerfal bombing unit. 

Wing No. 3 is stationed in Belgium, and Шо to he chiefly 
entrusted with expeditions against Groat Britain, This XE 
consists of Squadrons No. 13, 14, 15, 10, and 17, all of which 
are equipped with Gotha bombers. 


individual armies 
ИО their 
н suindrons 


gar-stick ` stripes, by way of camouflage, of the machine near the 


GERMAN NAVAL AVIATION. 


NAYY GENERAL. 


The 1913 expenditure on naval aviation (ineludiny airships) was 
£250,000 (30 million marks), plus portion of the special expenditure. 


NAVAL FLYING SCHOOLS AND STATIONS. 
Kiel. Putzig b. Danzig. Wilhelmshaven. 
Stations are also known to have existed at Heligoland, Langeoog, and 
Cuxhaven, and at numerous points along the North Sea and Baltic 
Coasts, Antwerp, Ostend, and Zeebrugge in Belgium also contain 
Gennan Naval Air Stations 


NAVY AEROPLANES. 
Early in 1914 the total effective force was 30 scaplanes ав follows ~ 
iin»! 4 monoplanes (Rumpler 
7774 10 biplanes (4 Albatros, 2 Curtiss, 4 Ewer) 


| 2 monoplanes (Rumpler) 


10131 gp biplanes (A.G.0,, Albatros, Avro, Curtiss, Weight 


Total 14 old and 82 new machines 


1n 1914, a Wight seaplane and a Sopicith "bat-hoat" were bought in 
England, and a large number of German seaplanes were built 


iSince war broke ont it is known that a very large 
1914-1015. - number of seaplanes have been added for patrol work, 
(and for co-operation with fast ships at sea 
The German Naval Air Service has increased con- 
sistently. German seaplanes are constantly met and 
fought over the coast of Flanders, and have made 
| frequent raids on the Kentish coast. Seaplanes have 
also been reported along the Baltic coast, and from 
116-10-17{ Denmark and Holland, Seaplanes have been picked up 
| far out in the North Sea, and have heen reported as 
taking part in Naval actions far from the coast 


оа и tas Met Types of German Naval pupils at the Lübeck Naval Flying School. It will be noted that these pupll-pilots are of 


Zeebrugge, on the Frisian Islands, on Helgoland and err} 
on the ша of Svit, as well as on the Baltic non-commissioned rank, contrary to British custom, where almost all pilots are officers. 


The most stable exploit by a German seaplane during 1917-18 
was in connection with the cruise of the “Wolf,” the famous 
commerce-destroyer which did so much damage in the Indian Ocean 
This ship carried a seaplane, known as the " Wolfchen,” or 


| 
^ ik | 
“Lite Wolf," and on many occasions this machine discovered | 
victims for her mother-ship, She was broaght home safely, THE A.E.G. SINGLE-ENGINED BIPLANE, TYPE C.IV | 


During 1917 and early 1918 seaplane patrols were frequently met 
in the North Sea by British seaplanes, and a number of actions were 
fonght, in whieh several German machines were brought down. 
German seaplanes also took part in all Naval actions during 
the year, except at night. 


The biplane illustrated, as is tho case of all machines built by 
this firm, is constructed entirely of steel tube aut asly 
welded, save for the greater part of the the leading ec 
of the wings, The lower wings have a span of 12.55 ms. (42 ft.) | 


nc 


в ar 


^ which is nearly equal to that of the upper wings, 13 ms. (43 ft.), | 
During the summer of 1918 the German seaplanes, chieily дыган dp РА, sj EP ДӨ ТБ 
sea) , у the length of the machine is very small, being only 7.15 ms. 
Brandenburgers and Rumplers (17) obtained а distinct superiority (25 fe) 
over British seaplanes in the North Sea, owing to the fact that they : 


The wings are set at a slight dihedral, namely, 2.5 degrees, or 


were small, very fast, and quick in manosuvring, and were opposed 
ntre section of the top plane, which is remi 


to big slow fying-boats carrying heavy loads of petrol for long patrols 


mms The с 


The British Authorities had discouraged the production of fast niscent of certain English machines, is supported by а splayed-ou 
fighting seaplanes, and consequently none were available to counter MEET rome tre ane tuta on either side, 
the German Navy's attacks. The planes are washed out at the tips. Their incidence is 3 

The British losses in Lig boats and also in airships became so degrees for a little more than a third of the span, and 2 degrees 


heavy that ultimately the Navy was forced to move in the matter, 
and when the Armistice was signed the balance of fighting power 
was on the point of being redressed 


A 


A.E.G. Allgemeine Elektricitats Gesellschatt 17 
This hig elreteie company, which nlso owns and rune the - 
N.A.G, motor works, building up to 1914 Wright and own 
design nere engines, formed an nireraft branch at Hennings " 
dorf hy Berlin, in 1013. the position of which may be com 
pared with the nireraft works of British firms like Vickers 
end Armstrong Whitworth. in that they strenethened by 
their influential financial backing behind them the whole nir 
craft trade nt a time when the latter was looked upon as very 
roblematie by the finnneial world. and thus not worth 
Veo ШЕГИ, s A.E.G. TWO-SEATER BIPLANE 
The activities of the AEG. aircraft works live always ^ NEIN 
heen confined to military aviation, ite flying being open only À 
to and sxpplied bhy army pupils, and its acreplance never Span : Lower Wings, 42 ! 
being entered for civil fying competitions Sino dope Wings, 451 
Steel-huilt aireraft was always specialised in, the first creas 
biplane turned out being of general tractor outlines, the 
folding of the planes along the fuselage Бейит similar te the È Engine : 175-h.p. Mercédès 
British Short device 
The well-known former Wright pilot. Schauenbers, was POINTS TO NOTE 
employed, and nn AEG. апе entered for the 1811 Prince сео сеа 
г: HT [ is pilet Schaucnbre has been 
Henry fight under hie pilotage Маме \ сосала ача. im 


accidentally killed їн the finn service during the war у 
С; Concave trailing edge to aile 


The A.E.G. also turned oùt what was, ор to its time. the yr 
only successful. monoplane flying boat View of concave aileron | 
A.E.G. G type bombers were operational from 1915 "iN 


onwards, starting with the G.I. The most important v 
was the G.IV. Other A.E.G. aircraft were B and C ty; 
observation and reconnaissance, JI and JII armour-plated 
biplanes for close support and patrol, and the single R.I e 
four-engined bomber of 1918. 


Y üminishes still further towards 
t he wi 
з 1.87 ms. at the front struts, and 1.89 ms. at the 
r ts. and exceeds in an unusual manner the chord of the 
1.65: 
t nr of tle atc rplane struts arc follows 
ute; 80 mnm jl mn [ al struts 
6 ; nnd. they. are mo i bases 
al 
1 т m AY \ 
at of thé в t Ta 
i i th 
At i 
gula preceded by a fixed 
are not balanced, a rather 
ў rn ( ап aeroplar 
à Y LS m. The elevators аге 
0 I rudder is 0.63 m 
1 »d m 2.4 deg. to 4.55 dog 
ted straight steel tubes, the 
led, hut there is a rounded cowl in 
ly, with fabric on its sides. The streamline 
ige is formed of three-ply placed on 
hi nade of square steel tube, 
ach oblique tubes, placed one 
ates suddenly at the rear with a verticai 
aded with tubes and lugs. It is covered with 
iderneatl 
d the pilot, who sits over tho petrol 
i hin D рагы a МАА ЖИЫН ШЕГИП 
( T 
thers, except for it 
1 oil springs (6 kgs.) 
u steel mt an 
' piece in front and 
t amlin 
linde 75 b4 
Wolf 8 m. diameter and 1.8 m. pitch 
te laye of ash and walnut. or walnut and 
pr from the fusclage makes 
| the tank from the ground, without 
achin 
е the central section of the upper 
machine, ‘The radiator itself 
ion vertical cylinder 
tu machine-guns, one firing 
ng placed in the passenger's 
ib-rack in the passenger's cockpit to take four 
ne above th» oth 
REPORT ON A.E.G. G-TYPE BOMBER, G.105. 
For the following report the Editor is indebted to the 
Technical Department of the Air Ministry. 
This machine was brought down by anti-aircraft fire at 
A le-Grand on 23/12/17 
On a label protected by celluloid, mounted on a tube in the 
nacelle, is the legend—' Abnahme am (Accepted on) 10/11/17." 
This machine, whilst carrying в similar power plant, ia very 
lifferent in construction from the Gotha type, which also 


} 


embraces the Friedrichshafen Bomber reported on in Т.С. 610. 


Whereas the ral. constructed of 
used to a very large extent throughout, in the 

rsally employed, not only in regard 
ubsidiary surfaces and landing gear, 


latter is gene wood, ply 


almost. univ 
nacelle 


but also in the wings themselves 
Needless to say, acetylene welding is freely resorted to 
ughout the construction, which, however, appears to be far 
from light 
On the whole, the A.E.G. aeroplane, judged by contemporary 
Briti: tandards of design, is decidedly clumsy, not only in 
il work, but also in appearance. The performance is poor. 


The leading particulars of the machine are as follows 
Weight empty : 5,258 Ibs. 

Total weight : 7,130 Ibs. 

Area of upper wings : 395.2 sq. ft. 

Area of lower wings : 385.2 sq. ft. 

Total area of wings : 730.4 sq. ft 

Loading per square foot of wing surface : 9.77 lbs. per sq. ft. 


THE SMALL A. E. G. TWO-SEATER, with 175 h.p. Mercédés engine. 


Area of ailerons, each : 17.9 sq. ft. 

Area of balance of aileron : 1.8 sq. ft. 
Area of tail plane : 34.0 sq. ft. 

Area of fin : 11.5 sq. ft. 

Area of rudder : 20.8 sq. ft. 

Balanced area of rudder : 2.6 sq. ft. 

Area of elevators : 31.2 sq. ft. 

Balanced area of elevators : 3.6 sq. ft. 
Horizontal area of body : 206.4 sq. ft. 
Vertical area of body : 209.2 sq. ft. 

Total weight per horse power : 13.7 165. approx, 
Crew-—pilot and two passengers : 540 Ibs. 
Armament : 2 guns. 

Engines : 2—260 h.p. Mercédés. 


Petrol capacity : 123 gallons -- 861 lbs. 
Oil capacity : 11 gallons — 110 Ibs. 
Water capacity : 13 gallons ~ 130 Ibs. 


Other dimensions are also shown on the drawings al fhe end 


of the Report 


PERFORMANCE. 
(a) Cum, 5,000 rr. 1х 10.3 Mins. 
Rate of climb at 5,000 ft.—390 ft. per min. 
Climb, 9,000 ft. in 23.4 mins. 
Rate of climb at 9,000 ft.—235 ft. per min 


(b) Speep ar Hetants 
Lovel to 5,000 ft.—90 miles per hour approximately. 
At 9,000 ft.—86 


(с) LANDING SPEED. 
The neroplane is best landed at a speed between 75 and 
80 miles an hour; after flattening out it sinks to the 
ground quickly and pulls up rapidly 


(d) CowrRor 
l. Lateral 


2, Elevators 


Good. 
Had, especially when landing. 


Norr.—It is stated that it is not advisable to fly this machine 
without a passenger in the front seat 


Front View of the A.E.G. G.IV Bomber. 1918 type. 


CONSTRUCTION. 


The wings are of characteristic form. The central portion 
consists of a rectangular contre cell permanently attached to the 
fuselage. The lower wings support the engines. In this centre 
cell the planes are set horizontally. At each side of it the lower 
main planes are swept upwards with a vertical dihedral of 2.75°, 
the top planes being kept flat, and both main planes are swept 
backwards in the horizontal plane to an angle of 4° for the 
bottom plane and 3? for the top plane. As the central portion 
of the upper main plane has 4 inches of negative stagger relative 
to the bottom plane, this difference in angle brings their tips 
practically vertically over one another, The angle of incidence 
attains a maximum of 4° at the base of the engine struts, i.e., 
7 ft. 103 inches from the centre, At the second strut the angle 
is 34° and at the end strut 2}°. These angles are painted in 
circles on the surface of the planes, evidently for the convenience 
of riggers. The camber of both planes is washed out gradually 
towards the tips. 

The main spars are kept parallel throughout the whole of 
their length and are attached to the central cell by means of 
pin joints, similar to those on the Friedrichshafen. The rihs aro 
of solid wood. It is rather notable in comparison with other 
German machines of all types that ply wi lmost entirel; 
absent. In the 4.E.G, construction the rib webs are perfora: 
and strengthened by wooden uprights at intervals and are glued 
into a grooved flange. "The ribs are 300 mms.—325 mms. 
apart—and are not directly or firmly attached to the spars on 
which they are a relatively loose fit, Passing through the ribs 
of the bottom plane and extending from their junetion with the 
centre section to the extreme outside strut are two steel tubes, 
approximately 17 mms. in diameter, which aet as housings for 
the aileron control wires, These tubes are very strong, and it 
is thought possiblo that they are also counted upon to lend 
rigidity to the wing structure. 


‘The leading edge, which is of the usual semi-circular section, 
acta as a distance piece. as also does the wire trailing edge. 
Thirteen inches in front of the last-named is a stringer formed 
of в steel rod. Apart from this, the spars are the only longitu- 
dinal members of the wings. Between the main ribs are false 
ribs running from the leading edge to a point a few inches 
behind the leading spar and applying only to the upper surface, 


‘Tho lower plane is covered as to its upper surface with sheet 
metal immediately under the engines, whilst between them and 
the fusel is fixed а strip of corrugated aluminium which 
mets as a footway. The fabric is attached in the usual manner 
and is stitched to the ribs both top and bottom. The two 
surfaces are stitched together behind the metal rod which acts 
as a stringer, and by this means the actual trailing edge wire 
is relieved of a certain amount of tension, Tho wing structure 
is internally braced by means of steel tubular cross- pieces and 
stranded cables. A single fitting is employed for the attachment. 
of the interplane struts and for that of the bracing tubes. ТЕ is 
a tight fit on the spar, to which it is fixed by a bolt, and is 
formed with an extension lug which acts as an anchorage for 
the bracing tube, whilst а sideways extension of the same lug 
carries an eye for the bracing wire. It is provided with а 
eup-shay upper extension, into which there is serewed a steel 
dome which carries the ball of the strut socket fitting and also 
acts as a wiring plate for the interplane bracing wires 


The fabric is run into the space between the upper and 
lower flanges of this fitting, the whole making a very neat job. 


Struts. 

These are of streamline section steel tube and of uniform 
dimensions throughout, The section is 92 mms. long by 48 mms. 
broad, ‘The ends are sharply tapered down, and into them is 
welded a cupped ferrule which drops onto a ball, and is there 
held in position by a cotter-pin. This joint gives a considerable 

ot lateral freedom, as is the usual practice on machines 
of German design, 


Fuse. ver. 
The whole of the fuselage ix built up of steel tubes welded 
ether, It is of plain rectangular section and the crosa tubes 
mre attached directly to the main hooms without the inter- 
vention of any clips. 

Under the nacelle, and in the neighbourhood of the main 
petrol tanks and the bomb racks, the fuselage is reinforced 
with thin tubular steel tie-rods. 

The upper booms of the fuselage are provided with sockets 
for the inclined struts of the central cell. The fitting consists 
of two circular steel plates welded into position to form an 
integral part of the frame joint, the front one of these flanges 
being provided with lugs for the anchorage of bracing cables. 
The inclined struts are secured by a ring of short set screws 
wired together ax shown. If appearances are to be trusted, 
this form of attachment, whilst being strong and convenient, 
is excessively heavy. Unlike the practice which is pursued in 
the Friedrichshafen Bomber. wherein thi frame consists of 
three separate sections, that of the A.E.G. is in one piece from 
stem to stern. The longerons are 30 mms. in diameter and the 
transverse members 30 mms., these dimensions being retained 
wp to the extreme tail end. The nose part of the frame is 
covered in with three:ply wood, hut behind this a double covering 
‘of fabric is used, under which the tubular construction i$ com- 
pletely hidden, Behind the after cockpit a single covering only 
is adopted and laced the whole of its length so that it is removable 
in its entirety, 


ENGINE STRUTS- 

"These are of streamline steel tubing and embrace joints of a 
somewhat similar type tọ those used on the interplane struts: 
that is to say, a certain amount of free movement is provided. 
The mounting of the engines is clearly shown in the front and 
side elevations. In front there are four struts which converge 
to a joint on the leading spar, whilst at the rear there are two 
struts which meet at a joint on the trailing spar. 

The bell-shaped housing attached to a cup on the spar joint 
contains a Bella ded set screw which screws into the foot of 
the four struts which are here united by welding The inclined 
transverse struts are taken from the spars to the engine mounting 
and cross struts from thence again to the upper hooms of the 
fuselage. In order to provide simplicity of erection these 
subsidiary struts are provided with a means of adjustment. At 
опо end they terminate in a ball-ended set screw serewed into 
the tapered end of the strut and secured by a lock.nut. 

Ехогхе Мосхтіхо. 

The engine bearers are of steel rectangular section, measuring 
40 mme high hy 30 mms. broad, with a wall thickness of 
approximately 2 mms. These bearers are welded to the struts 
which support them, and for the greater part of their length 
are reinforced hy a system of tubular tie-rods also welded in 
position. Box attachments welded to the engine bearers, are 
provided for the erankehamber holding-down bolts. The 
engine is not directly mounted on the steel bearers, but upon 
J-ineh wooden washers. Owing to the deformation in separable 
fram so much welding. the engine mounting is of very clumsy 
appearance, and, i fact, the quality of welding does not appear 
to he up to previous German standards, but the construction 
would appear to be light. 

Ехохи Fatkrxa. 

As shown in the photographs, the engines are almost com- 
pletely: enclosed in a fairing composed of detachable aluminium 
panels. The necessary framework and clips are provided for 
pane totally enclosing the engine, but it would seem that this 
omnet right over the heads of the cylinders has been discarded. 
The tubular framework which supports the panels is an claborate 
piece of work comprising n multiplicity of welded joints. It 
consists of. 16 mm. tubes, to which are attached lugs for carrying 


the necessary turn-buttons. ‘The framework is made in two 
halves so as to be easily detachable, and a joint for that purpose 
is made. it will be noticed that a narrow slot for the exit of 
aie passing over the engine is provided at tho rear end of the 
ing of somewhat simitar dimensions being 


an 
he two halves of tlie radiator. 


EE R A N AI 
GERMAN AEROPLANES 


Escines. 


The engines are the standard vlinder 200-h.p. Mercédès. 
These engines are fully described, in the Engine Section and no 
important novel points are adopted.) А new shape has been 
adopted for the exhaust pipe, and this is clearly shown in one 
of the photographs—an inverted cone is placed in the belled 
mouth of the pipe. The usua! water-pump grensor is fitted and 
worked by a lever in the pilot's cockpit. It is of rather less 
clumsy design than that of the Friedrichshafen, but employs the 
вате principle. The throttle is interconnected with the ignition 
advance. 


A small fitting, the purpose of which is not clenr, is fixed to 
the carburettor, and consists of а bell-shaped cover over the 
top of the float chamber, not directly connected thereto, but 
supported on а bracket clipped to the main water pipe. The 
hell is free to slide up and down the stem of the bracket, on 
which it is a very loose fit, but is prevented from falling over 
the float chamber by a small washer. It is conjectured that 
this fitting may have for its purpose the prevention of petrol 
having access to the hot exhaust pipe in the event of the machine 
turning о Between the bell and the float cham! 
clearance of about |-ineh. 


ix a 


PETROL SYSTEM 


There аге two main tanks, each of 270 litres= 95 gallons 
total capacity, amd these nre placed under the pilot's seat in 
the main cockpit. Two subsidiary tanks, used solely for starting 
purposes and giving a gravity supply, are mounted in the centre 
section of the top main plane and are of roughly streaniline 
form. Beneath them is a small cowling containing their level 
gauges, which are visible from the pilot's seat 


On the right hand side of the main coc kpit is fitted a hand 
operated wing pump. the object of which is to draw petrol from 
either of the main tanks and direct it to the gravity tai 
Pipes from all four tanks are taken to a distributing manife 
ow the dashboard, and by means of seven taps thereon the 
supply of petrol can be directed from any one of the tanks to 
either engine or both, Two additional taps are provided on 
the wing pump во that the fuel for the gravity supply can be 
drawn from either main tank as required. It would appear 
that most of the various troubles associated with this form 
of tap have been overcome, as they show no signs of leaking 
or sticking. The level of the main tanks is indicated on the 
dashboard by two Maximall gauges. Those attached to the 


x 


Án Psp Өг. 
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Side View of the A.E.G. G.IV Bomber. 1918 type. 


gravity tanks are made by Laufer and employ the static h 
principle. They read up to 45 litre 
figure being given hy one and a half com 
the indicating hand 


rom zerc 


PETROL PRESSURE SYSTEM 


The usual pressure purnp is mounted on each engine and р 
therefrom are led to a mainfold mounted on the dashboard 
This is also connected to a larg 
side of the pilot’s seat 
engine pump are provided, and there is also a blow-off tap for 
eving the pressure of tho whole system ; 


hand pump on the r 
ading the pressure f 


Gauges 


Оп, SYSTEM 


the usual system as fitted to all 
s carried 


freshed by 
g refreshed by 


engines 


The main supply of o 


» and ія cont 


rom an external t 


allons of rectangular shape, and 


supply of fresh oil drawn 
has а capacity of 5 

mounted at the side of the engine nearest to the fuse ! 
is provided with a visil 
covered window let into 
is visible from the pilot's seat 


el over whic " 


? RADIATOR 
Each radiator is composed of two halve 
The space between the two halve 


partially covered wit 


sheet metal panel pierced with a hc 6in i 

The radiator із not actually honeycomb, thou ting 
appearance. Tt consists of a serios o 

transverse gills. Each radiator cell me: Д } | 
Тїп, wide, and has а uniform depth of Г | 


radiator is provided with two shutters of 
section. These, when fully closed, cover ove 
of the radiating surface. 

They are controlled from the pilot's seat by t 
work them through universally jointed rod. 


INE CONTROL 


The throttle levers are of the plain twin va 
placed close together so as to be easil 

or rate The connecti 

earbur w are made a 


operate the throttle through a coup 
which extend from « ide 


“ 
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Tar. Paves 

ntal tail planes are notable for their extremely 
th top and bottom. "The framework consists 
steel tubing. The leading edge of the tail 
as to he adiustable in case of necessity, а 


н à i for this purpose. This is welded on 
| pri each side and strengthened with a 
я the tail plane leading edge to be 
of thr tions. The trailing the tail 
by a streamline tubular 
i xed 
xed 
\ 
ninimur } 
Ided 
ich a , 
| TH T 
1 hol int 
à he forward 
T. d 
ir and 
i t 
f duy 
i i is f 
A idder j 
lily рей into ү 
e } 1 
Per І 
{ four, who ате carried as 
і t cockpit 
ng ез whilst the machine is in 
front cockpit and that of the pilot a slidi 
ugh which the gunner can crawl The 
he pilot folds up and slides back into a 
amir the nacelle and when in this 
lown a narrow and inelined passage-way 
The machine can hardly have been designed 
mer the average pilot in regard to view, 
at it is very difficult to see the ground 
f ition of the lower main plane 
ARMAMENT: 
1 n guns are mounted, one in the front cockpit 
is made for mounting a third 
f wrs on the floor of the rear 
baclewards and under the tail of th 
в large trap door is provided in th 
iclage, hehind the rear cockpit. This trap door 
loid m nd ormally kept closed by springs. 


a small hand winch fitted with a ratchet. It 
that whereas in the Friedrichshafen 
kept open by means of springs, in the 
re used to keep the door closed. In the front 
is supported on a carriage which runs round a 
+ rail which is strongly supported from thy 
by a framework of steel tubes Forming part of this 
nclined steel tubular column, the base of whieh is 
wivel bearing in the floor of the cockpit, and on this 
mounted an adjustable seat for the gunner, A toothed rack 
round the rail and engages with a spur pinion driven hy a 
1 so that tl r, when occupying his seat, swivels 
«lf round as well ал the gun. The vertical swivel of the 
fork-ended gun carrier is locked by a balbended lever and a 
r is employed for locking the carriage itself to its 


door ww 


gun 


tion is accomplished by а cam device which depresses 
roller of the e ge and squeeze the rail section between 
and an adjustable set screw whieh normally just clears 

on the under side of the гай. In order to prevent 
forward gunner from shooting the tractor serews, preventa 

shields of light steel tube are carried between the upper 
© of the forward cockpit and the inclined struts of the centre 
section. These impose a limit to the travel of the gun. In the 
rear cockpit the gun mounting is U-shaped in plan form, and 
here in the principle of a carriage running on a rail and 
driven by a spur gear meshing with a toothed rack is employed, 
though in this case the gunner'a seat does not revolve with the 


gun. The carriage ix of a somewhat similar type to that used in 
the front cockpit, Imt the method of locking it is different, The 
rail is provided with grooves both above and below, there being 
two rollers at the top and one underneath, Normally, when 
the gun carriage is free, the latter is clear of the rail, but when 
the locking mechanism is brought into action it is forced upwards 
so that the rail îs gripped between the rollers, thus avoiding any 
possibility of shake at this point, and at the same time a positiv 
lock is obtained on a ond rail carried below the first. When 
the ball-ended hand lever is tightened, its effect is to squeeze the 
lower rail between two jaws. The movable jaw is, however, 
connected up by а link to a small cam, the base of which abuts 
against the foot of a fork ended rod which carries the lower 
roller and is free to move up and down in a guide, to the hase 
of which the cam is pivoted. Ву this means п very secure and 
rapid locking device is obtain d. In the front of the rear cock- 
pit, a locker is provided which would be capable of holding 
ammunition, and beneath this a series of racks. 


Вомвіха Gran 


Three racks for holding twenty-five pounder bombs are 
talled on the machine; two side-by-side on the left side of 
rear cockpit, and one on the right side of the petrol tanks 
in the space between the pilot’s and rear cockpits. This rack is 
covered by a detachable wooden lid which acts as the floor of 
the narrow gangway mentioned above. Underneath the centre 
of the nacelle, provision is made for carrying two or more large 


bomb racks, which, however, were not in use on this machine. 
Underneath the lower main plane, two at each side of the nacelle, 
are fixed bomb clips which are capable of supporting bombs 
roughly 8 inches in diameter. They are held in position by А 
belly-hand consisting of two steel strips, Eleven-and-a-half 
inches in front of this clip is a bracket suitable for a circular 
section of 4 inches in diameter, and 13} inches in the rear of the 
clip is a second bracket suitable for n 5 inches diameter section 
The bomb would thus appear to be 50 kilogrammes. At their 
fixed end they are supported on a crosshead, This in turn is 
carried on а bracket clipped to a steel tube running parallel to 
the wing spars and braced thereto by tubular steel girders. The 
crosshead is free to swivel on the bracket against the action of 
a coiled spring, which, when the bomb has been released, twists 
the crosshead round against a stop, so that the belly-band is 
forcibly swung round and now faces the direction of flight, 
instead of lying edgewise on to it, The ends of the steel strips 

swivelled on the crosshead, and here again coil springs are 
used, so that the tendency is for the helly-band to be held flat 
against the lower surface of the bottom main plane, and out of 
the way of the other clip. 


а 


When the hombs аге in position, the rings which are fitted on 
the free end of the belly-band are caught between the jaws of a 
trigger mechanism. This device is carried on the same tube 
which supports the crossheads, as already mentioned. Lying 
parallel to this tube and between it and the leading spar is a 
control rod fitted with two levers which are connected respective 
ly to the two bomb trip gears, and this rod is operated by a 
quadrant lever mounted in the front cockpit. Тп order to allow 
one trip gear to he worked at a time, the link of the outer trip 
is provided with a slot where it is pivoted to the trigger release. 
On working the lever in the cockpit, therefore, its first action up 
to half way over the quadrant is to re the bomb nearest 
the nacelle, whilst a further movement releases the outer bomb. 

An exactly similar method is employed for operating the 
bombs carried underneath the other wing. The fevers in. the 
front cockpit are all mounted on а common bracket. built up of 
steel tubes, and are arranged as follows ;— First, there are the 
two levers which control the two bomb magazines in the rear 
cockpit. These are provided with thimbles and chains, so thut 
they cannot be operated accidentally Next a single lever, 
which controls the larger bomb clips on the right wing. These 
are capable of being secured by split pins inserted in their 
quadrants, Next, there is a lever which in this particular 
machine was furnished with no action at all, but is evidently 
designed for manipulating the large bomb carriers when these 


are installed. Behind it are, first, a single lever for the left hand 
outer homb clips, and, finally, the lever for working the bomb 
magazine on the right hand side of the nacelle, 


LANDING GEAR. 

The landing gear of the 4.E.. bomber is simply an elaboration 
of that which has become practically а standard fitting on single 
and two-seaters, except that in this machine the taper is in 
duplicate. Tt consists of two axles carrying two wheels a-piece, 
and suspended from pairs of V struts. One pair is connected 
to the spars of the centre section immediately underneath the 
engine strut sockets, and the other to the spars midway betweon 
this point and the fuselage and at the same point from which 
diagonal struts are taken from the spars to the engine mounting 
and nacelle. This, together with the wire bracing of the landing 
gear struts, provides a completely triangulated construction. 
"The struts are, however, connected by ball joints similar to those 
used with the engine struts, so that in case of strain A certain 
amount of free movement can take place. The pairs of V struts 
carry at their foot a hollow steel crossbar having the section of 
a trough, and in this lies the axle which connects the two wheels. 


The fixed beam has forward and rearward extensions, at each 
end of which are anchored the ends of the batteries of coil 
springs which act as shock absorbers, and at their other ends 
are hooked to a horn plate on the wheel axle. Each battery 
of springs, of which there are four to each axle, consists of 
18 springs. A yoke of stranded steel cable restricts the move- 
ment of the axle beyond a certain limit. The tyres are 
32ins x Gins. = 810 X 150, A tail skid of massive proportions 
is used 


WIRELESS. 


The machine is internally wired for wireless, and a special 
dynamo for supplying current for this purpose and also for 
heating is installed on the right hand engine. This dynamo 
bears the following inscription : 


"Telefunken. 
J. P. Flieg. € 1916. Type р, 
Alternating current 270 watts. Samperes, 600 frequency. 
Continuous current 50 volts, 4 amperes. турап. 5,400. 


The dynamo is mounted on brackets acetylene-welded to the 
steel engine bearers, and is normally completely enclosed in а 
detachable fairing. The dynamo drive embraces the pulley, 
which is a standard fitting on the 200-h.p. Mercédès, but in this 
particular case the clutch gear whereby the driving pulley can 
be disconnected from the engine as required, appears to have 
been discarded. Two sets of wires are taken from the dynamo 
inside flexible metal conduits to a pair of plugs situated at the 
junction of the fuselage and the right hand lower main plane. 
Here they terminate in plug sockets, so designed that the plugs 
cannot be inserted wronyly. One of these wiring circuits appl es 
to the heating system, and wires for this purpose are carried to 
points in all three cockpits, whilst the other cireuit is for wireless 
and terminates in a plug adaptor in the rear cockpit. No 
wireless instruments were fitted. Two plug sockets for the 
pilot’s cockpit and one for the forward gunner, A mall plate 
on the pilot's dashboard carries the following inscription, but no 
definite information is given 


F. T. Fitting. W/T Set, 
Aeroplanes. 
Type 94. NY 1125/16. 
Fitting, No. 85a. 
Driving propeller. Type. Direct coupling. 


Length of aerial wires — — — — 


Telefunken transmitter— — — metres, 
Huth transmitter. — — — — metres, 
D transmitter, — — — metres. 


G transmitter. — — — metres. 


Three-quarter Front View of the A.E.G. G.IV Bomber. 1918 type. 


Walnut 


*These laminations were of a quite different kind of mahogany, 
probably African. 

Only one airscrew has been seen and dimensioned. Thus it is 
unknown whether all airscrews would have lamine of similar 


thicknesses of similar timbers. There is no apparent 
reason why these laminæ should be of different thicknesses, It 
is о, that either the enemy is short of timber or that he 
has a highly scientific reason for so doing that we do not know. 
"The port and starboard airscrew rotate in opposite directions. 


NW. QA, 
March, 1918. 
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Wing-Spar Butt and Innermost Ribs 
tthe A.E.G 


as follows :— 


AA 190.4 sq. ft. 
68 ft. 


104 sq. ft. 
а . 360 Ibs. 


a, 38 gallons. 
5 3 gallons. 


CONSTRUCTION. 
Wiwos. 

The manner in which the wings are constructed is exactly as 
shown in the report of the AEG. Bomber—i.e., the spars con- 
Bist of two steel tubes 40 mm. in diameter by 076 mm. thick. 
At their ends the upper and lower surfaces of the spars are 
chamfered away, and flat plates welded in position, so as to 

rovide a taper within the washed-out portion of the wing tips. 
The wings were, unfortunately, so badly dama; that no 
accurate drawing of their section can be taken, but there is 
evidence that this very closely follows the section of the bomber, 
which has already been published. The ribs are of wood, and 
between each main rib is placed a half-rib joining the front 
spar to the semicireulur seotion wooden strip which forms the 
leading edge. Tho wing construction is strengthened by two 
light steel tubes passing through the ribs close behind and 
parallel to the leading spar, which are used for housing the 
aileron control wires, е bracing against drag consists of 
wires and transverse steel tubes welded in position, At the 
inner end of the wings special reinforced ribs of light gauge 
steel tube are vided. The method of construction at this 

int is clearly shown in Fig. 1, which also indicates the manner 
Кумон the bracing tube is welded to a socket driven on the 
main spar. The spars are attached to the fuselage by plain pin 
joints. 
CENTRE SECTION. 

The centre section of the upper surface is constructed in a 
similar manner to that of the wings, except that it is con- 
siderably reinforced, and the spars are larger in diameter. The 
leading spar has a diameter of 51 mm. and the rear spar 45 mm. 
'The centre section is secured to the fuselage by a system of 
stream-lined steel struts, the feet of which terminate in ball- 
ends dropped into sockets aud there bolted in position. 

"The centre section contains an auxiliary gravity petro! tank, and 
also the radiator, ‘and is, therefore, substantially braced with 
steel tube transverse members. 

The wings are set with a dihedral angle of approximately 
deg. 


AILERONS. 


"The aileron framework is of light steel tube throughout, the 
tube forming the trailing edge being flattened into an eliptical 
section. Tho ribs are fixed by welding. The framework of the 
ailerons on the upper wing is reinforced by diagonal bracing of 
light tube. 

STRUTS, 


"These аге of light steel tube streamline, in section, tapered at 
each end, and terminating in a socket which abuts against a 
hall-headed pedestal carried on the wing spars; through the 
socket and the ball is passed a small bolt. The manner in 
which this attachment is carried out is exactly similar to that 


described in the report on the A.E.G. Bomber. 
FUSELAGE. 


The whole of the fuselage is built up of steel tubes welded 
together, and having affixed at their junctions sheet steel lugs, 
which serve as the anchorage for the bracing wires. The dia- 
meter of the longerons and of the frame verticals is 20 mm., 
except the last three members adjacent to the tail, of which the 
diameter is 16 mm. The welding throughout the fuselage 
appears to be of very high quality, In Fig. 2 js illustrated a 
joint which occurs in the fuselage immediately in front of the 
pilots cockpit, The longeron is, from this point to the rear of 
the gunner's cockpit, fitted with a wooden strip taped in position. 
"This joint shows the method in which the cross bracing wires are 
furnished with an anchorage. In one or two points in the frame 
construction the bracing wire lies in the some plane as the trans- 
verse tube, and to allow for this a diagonal hole is drilled through 
the tube, and filled in with a small steel tube welded in place. 


EwoINE MOUNTING. 


This consists of a triangulated arrangement of steel tubes 
carrying hollow rectangular section steel bearers, on which the 
crank chamber is slung, The bearers are well trussed both in the 
vertical and horizontal planes, and are shown in dotted lines in 
the General Arrangement of Drawings. The engine bearers 
themselves are 2 mm. in thickness, and have an approximate 
section of 27, ins, by 14 in. т 

AiL, 


[бикле покае no particular pointe of interest, the 


The 
not fitt am MORIR ев but a method of adjustment. 
Rie "bla je shown ig. 3, which is self-explanatory. 


2 


Fro. 3, Tail-plane Adjustment. 


Fio. б. Rudder-post Arrangement. 


Fig. 8. Method of fixing guns to fire through floor. 


to the tail plane epar are fitted at each end with a method of 
adjustment (shown in Fig. 4), allowing them to be extended as 
required according to the particular socket, which is used to 
carry the leading edge of the tail plane. Neither the elevators 
nor the rudder are balanced, The rudder post is mounted on 
the end of the fuselage (as shown by Fig. 5), in which it will be 
seen that the vertical frame tube of the fin is very stoutly 
attached to the frame by a triangulated foot. 


LANDING GEAR 


This is of the usual A.E.G. type, and is furnished with shock 
absorbers consisting of metal coil springs in direct tension, as is 
clearly shown in the General Arrangement Drawing. 

The landing carriage axle has a diameter of 55 mm. The 
landing carriage struts, which are of similar ion to those used 
between the planes, measures 70 mm. by 37 mm. At their upper 
ends they are furnished with ball and socket attachments similar 
to those of the interplane struts. 


Fio. 11 


Fie. 10. Cradle for Movable Gun. 


Fic. 4. Tail-stay Adjustment. 


Locking device for 
Movable Gun. 


Ето. 6. 
Tall-skid Arrangement, 


Method of Attaching Armour. 


Fia, 9. Triggers for fixed guns. 


The wheels aro fitted with 810 by 125 mm. tyr 
is 6 ft. 104 ins. 


The tail skid is unusually heavy, nnd it i i t 
tion of welded sheet steel. It is mounted on a 
which is reinforced by four streamline 
forward end of the tail skid projects insid 
there provided with four steel springs in d 


of the tail skid is given in Fig. 6. 


Conrror. 


This consists of the psual double-ha 
transverse rocking shaft, which carrie 
at eachend, The upper айего 
which pass over pulleys on the wi 
the outer and lower ailerons being connected 
steel tubular strut 


ENGINE 


The 200 h.p. Benz engine possesses no n 
already been made the subject of an oxbau 


Perrot SYSTEM 


Underneath the pilot’s seat are the tv 
of which contains 80 litres (equals 16 g 
of brass, and are fitted with Maximall level ind 
gravity tank, containing 27 litr als 51 gal 
in the centre section of the upp: 
ing edge on the left-hand side. The tank is ma 


Fio 12. Method of 
Fuselage Bracing. 


———————————————M— 


Cocks are provided, so that either the gravity tank or the 
pressure tanks, separately or together, can feed the carburettor. 


interest to note that the chamber which is used in con- 
with the Benz petrol supply system is not, as is usually 
ained in the main tank. but is a separate fitting 
si of the engine 


RADIATOR. 


the Daimler-Mercédés type, measuring 324 
high and 6 ins. deep. — This is fitted with 
comb tubes, of which there are 118 running 
veing fitted with 48 gills. The radiator is carried 
it is easily inserted from above, and 
ially built-up steel ribs. It is 
the upper part of the 
ection of the top plane 
the water temperature із 

light steel fr rk, and is 
worked by а 
s provided with 


ad: 


ranges at wh 
n by bullets o 
correct within th 


A К Safe Ranke safe Range 
& Yard 
I 0 600 
15 500 400 
30 400 300 
0 probably 700 600 
r 15 400 300 
30 300 200 
0 150 100 
15 100 50 
30 50 
15 50 
loubtedly too light to afford protection 


bullets fired from the ground at 


»0 f while a machine armoured with it 
1,000 feet to be safe from al 

to have been employed, as it 

ructural capac e., it is simply 

r to whic adds no material 


to point to the fact that it had 
| ay of experiment, and that it was 


am 


ad, for instance, evidently bee 


" t and cut new holes in the 
The а r ix attached by setacrows to clips 
fusel rs, as shown ig. 7. 
pilot is not provided with a gun, but the 
trol of which two (Spandau) are fixed 
f kpit, whilst the other (Parabellum) is 
table 

cured to a couple 
à à n Fig. 8. The 
are osed 
i ^ sort of tray, and 

bolted to the armour forming the cockpit floor 

\ hese tw which fire forward at an a 


elts of ammunition, which 


corner of the pilot's cockpit floor is a 
would appear to v 


r sight purposes 
The fixed guns are controlled by Bowden wires and triggers 
on a diagonal frame member, convenient to the gunner’s 
ght hand, as shown in Fig 9 


The movable gun is of the Parabellum type, and the mounting 
of the usual built-up wood variety. The gun-eradle is, however, 
novel, the fixture for this purpose being illustrated in Fig.l0. 
ars to be rather more handy than tho usual German 
device, but is by no means lacking in weight. "The vertical carrier 
led at its and is secured in position by sliding 
engaging with teeth cut in the turned-up base plate. ‘These 
liding bolts are worked by a direct acting thumb lever, The 
turn-table is made of a single hoop of wood reinforced at the 
point where the gun is mounted by glued on strips of plywood. 
The locking device is as shown in Fig. 11 


bas 


The transverse bracing in the immediate rear of the gunner's 
cockpit, at which point is mounted the armour bulkhead, suggests 
that it was the original intention for this aeroplane to carry 
а gun or guns firing downwards and backwards through a hole 
in the fusel The transverse arrangement of steel tubes and 
bracing wires is shown in Fig, 12. 


The machine is fitted with the usual wireless leads and 
apparatus for heating, the dynamo being carried on a bracket 
attached to the fuselage immediately in front of the pilot's seat, 
where it is directly driven from the engine through a hand- 
controlled clutch. No wireless fittings, other than the dynamo 
leads, were found. 


Theinstruments fitted to this machine possess no new features 
of interest. 

The fabrie throughout is of good quality, but the dope 
appears to have been badly applied, as in many points it had 
completely peeled off the fabric. 

The colours used are dark purple and dark green, and in contra- 
distinetion to the usual method by which they are arranged in 
well-defined polygons, are applied во as to give a cloudy effect 
and appear to have been sprayed on. 


The wing spar yields the following analysi 


098 per cent. 
:011 per cent 


Carbon 
Silicon 


Sulphur 017 per cent 
Phosphor 014 per cent 
Manga 461 per cent. 


Chromium 036 per cent. 
AGO. Flugzeugwerke G.m.b.H. Johannisthal by Berlin. 

Works just outside the main entrance to the flying ground. 
Said to be financed by the A.E.G 

Being originally a branch of the Otto Company in Munich 
(taking its name Ago from the initials of Aerowerke Gustav 
Otto) Managed by Germany's fourth certificated aviator, 
Baron Ellery von Gorrissen, winner of the Emperors first 
aviation prize for an altitude flight, and an early holder on 
Адо of the world's record with six passengers. Rejoices also 
in a feminine director, Frau Warner, who before the war did 
much flying as a passenger. 

In later years, various fine flights, including records, were put 
up by Schüler, who flew alternatively the Age and D.F.W. 
biplan 

Even when the mother firm abandoned the pusher type, the 
Ago Company devoted still to it among a few others, employing 
the Swiss designer Haefeli, formerly of Farman Bros, 

On the outbreak of war, tho Ago Company was largely 
engaged on experimental work with land and sea aircraft, 
A small biplane *' chaser "" was turned out early in the war 

Aeroplanes built by the Aktien Gesellschaft Otto are not seen 
at the front in large numbers. In addition to the large twin 
fuselage machine, which has not been very successful, tho firm 
constructs general purpose two-seater machines of medium siz 
with two pai interplane struts on either side of the fus: 
and small single-seat biplanes, with one pair of struts on either 
side. 


These last machines differed from the Nieuport in that they 
had а dihedral to the upper plane, but the wings were not swept _ 
back. The chord of the lower wings was small, and, therefore, 
they appeared to be narrow. The struts were parallel and not 
V-shaped as in the Nieuport. The type is now extinct, 

Some time ago German aero papers illustrated the twin- 
fuselage Ago in the illustrations of Ayo battleplanes rendered 
here. 

They represent two different models, varying chiefly in wing 
spread. Both biplanes are twin-bodied pushers with Farman 
type nacelles, The smaller one does apparently not exceed the 
wing span of a normal-sized tractor biplane, and has but one 
sot of struts to each side heyond the two oval ones, carrying the 
bodies, the chief object of which seem to yield that pusher type 
a better longitudinal stability than afford the general Farman 
tail-booms, for they carry no engines or passengers, and are 
apparently made of two parts, with a longitudinal: vertical 
division. 

The struts are combined by single wire crosses, the nacelle is 
supported by two inclined struts from the leading edge of the 
upper plane to the middle of the nacello, between the two seats, 
and the tail skids end with the metal scoops, first applied to the 
middle skid of the Nieuport monoplane. 

The second Ago twin-bodied battleplane is identical in design 
and construction, and apparently in the size of the various parta 
even, but for the larger wings, are almost doubled in , with 
three sets of struts to each side, and the four-wheo! landing 
chassis of Voisin type. 

One imagines that the real reason for the two so-called. 
** bodies " is the theory that two good stout streamlined built-up 
tubes will be less vulnerable, and will offer less head.resistance 
than four thin tailbooms with the usual network of wires. The. 
idea seems quite sound, and, properly carried out, it might 
produce the much-desired  high.s] “pusher” biplane, 
especially in large sizes, where one could fit an enormous engine, 
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Three-quarter Front View of an Ago C.IV armed reconnaissance Biplane of 1917. Note the tapered wing and the single strut between the 


outer pair and the fuselage. 


Ago Cll reconnaissance biplane of 1915 (two 220 h.p. Benz IV engines 


An Ago Flying Boat of 1918 type. Note the various wing-struts. 


An Ago Seaplane of 1918 type. 


Prototype only, achieving 
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Albatros 
at its best h 


was computed to be between 120 and 


Three-quarter rear view of the DIII Type Albatros Chaser. 


ALBATROS В.І. biplane, with 100 h.p. Mercédés motor. (on view in the "Place" and Nancy, after being brought down by a 


French aviator.) 


Side view of the C IIT type, * 
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General Purpose" Атвалтпоя biplane, 1016-1917 


138 


BATROS 


Wing curves of the 


The exhaust pipes, with machine gun. below, and engine cowl of the C IJI type 
ALBATROS. 
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Longueur totale 


The Arnarros biplane, CTU type, of 1910-17 
490 kg 
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T сазе Method of attaching interplane strats and bracing cables 
Auwarnos biplane, C HIE type, 1916-17 


to main spars on the C HIT type ALaarnos, 


405m 


THE ALBATROS DI TYPE 


The aireraft which was known to the Allies’ aviators as the German 
Spad is a tiny single-seater л! гов, which shares, however, b 
the name none of the features of former products of that aircraft 
works, The almost equalssized wings are nearly 9 metres in span, 
are neither V nor arrow-shaped, and have a single set cf struts 
on each side, The body is "whale "- shaped, and an enclosed 
stationary engine is employed. 


‘The Albatros differs from the Spad in having the general round 
tail plano of recent 4idatres aircraft, tho rudder being further in 
front of the elevator, and as almost none of its features are to he 
found in older German biplanes, it looks most like the small Aao 
sinale-seater biplanes 


The wings are a little V-shaped, but not of arrow shape, both 
Wings being of equal chord, and possessing the same gap in their 
whole length. There are trailing ailerons, as on the ordinary 
Albatros, further, one single or two pairs of masts to each side 
beyond the four inclined legs of the cabane 


The body with tail and landing chassis are ма on the Nieuport 
V fixed engine is employed, running in an almost hemispherical 
cowl, and the propeller is provided with a cap 
The petrol tauk is placed behind. the cr 


Cumt Dimensions 


Span (upper plane) 8.0m 
Span (lower plane) 8.05 m. 
Chord 


бар 

Length over all 

Length of fuselage 

Length of elevator 

Length of propeller cap 

Height to top of wings 

Height to top of propeller circle 
Nilerons each (top plane only) 
VMlerons chord tapering 

Total surface of wings 

‘Total surface of wings (upper plane) 
‘Total surface of wings (lower plane) 
Surface of "Tail plane 


m. 
m. 


is 


‚т 
Surface of Elevater 1 sq. m 
Surface of fin (upper) 55 sq. m 
Surface of fin (lower) q. m 
Surface of rudder 2 5 sq. m. 
Motor (Mereédéx) 100-170 h.p. 
Armament ain А 2 ninehine guns, converging 
tire 
Speed (estimated) 115-120 mph 


Three-quarter front view of the DI type ALBATROS destroyer. 


Side view of Arnarmos destroyer, type D I, 1916-17 
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Back view of the DI type ALBATROS destr 


Reproduced from 


Reprodu 


d from “ 


L Acrophile," from a French military photograph 
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Hauteur 2590 (avec hélice 3710) 
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The DI type Armarmos destroyer, 1917 pattern. (Тһе sketch alongside the tail shows the cross-section of the fuselage 


THE ALBATROS D III. 


M. Jenn Lagorgette in '* L'Aerophile " gives some interesting 
details of the Albatros single-seater fighter, new style, which is 
known he D HI, or more commonly in the R.F.C. as the 
"V strut” type. The machine їн the same as that seen in the 
famous photograph of Capt. Baron von Richthofen's " Cireus,” 
in the last issue of “ All The World's Aircraft.” 

This machine is а tractor scout type biplane, developed from 
the D I 1916 model, described in “The Aeroplane” of March 

; 1917, and from DIL A number of examples, which had 
mostly been placed on service in February last, were captured 

pril 

he control surfaces, fuselage, landing-carriage, motor and 
armament (two fixed Bier is firing forwards, with a 
synchronising gear), remain similar to those of types D I and 
DIL The three-ply wood of the fuselage is varnished a clear 
yellow, while the colour of the wings and control surfaces remains 
green and dark brown, 

The differences, most of which are in the wings, are entirely 
inspired by tho Nieuport biplane, of which this machine 
species of caricature, and causes danger of confusion. It is, 
therefore, the more necessary that the t should be studied 
carefully, apart from the importance of the machine itself. 

As in the Nieuport the upper wings have no dihedral and are 
much greater in chord than the lower wings, which aj 
he much thinner in every way, and 
to tho upper wings. The wings are 
pair of struts in the shape of a fore an: 

But the points of differences from the Nieuport are that the 
wings are not swept back, and that the outer edges are very 
oblique, giving the wings, whether viewed from above or below, 
a trapezoidal outline with rounded edges. The ailerons are 
markedly projecting and washed out. 

Above all, the control surfaces are different. The large shovel. 
shaped fixed tail plane and elevator are entirely without break in 
outline The fixed fin and rudder form an unbroken curve over 
the top of the fuselage. 

The cabane is very spread out at the top. And finally, the 
fuselage—setting aside its colour—is different, being of mono- 
coque form, with a revolving cowl in front, and an enormous 
projecting fixed motor, whose sound is quite different from the 
rotary, 

The span of the upper wings is 9.03 m. (about 30 ft.) from 
the tips of the ailerons, 8.63 m. along the rear spar, and. 7.55 m. 
along the front враг. 

The span of the lower wings is 8.75 m. (about 29 ft.), each 
wing being 3.94 m., with an interval for the fuselage of 0.865 m. 

The chord of the upper wings is 1.5 m. (about 4 ft. 11 in.) 
at the centre, increasing to 1.75 m. (about 5 ft. 8 in.) towards 
the tips, the depth of the ailerons inereasing from 0.3 m. to 


0.55 m. 


THE ALBATROS 225-H.P. TWO-SEATER BIPLANE. 


The following description, transtated from an article in 
© L'Acrophile," by M. Жык Lagorgette, is of interest, because 
it portrays a general purpose aeroplane which is typical of 
recent German practice. 

This machine is in many respects similar to the All 
singleseater. The machine examined by M. Lagorgette 
constructed by the Bayerische Fleugzeug-Werke Gesellschaft, of 
Munich. 

The span of this machine is 12.6 m. (41 ft, 6 in.). span of 
lower plane, 12.2 m. (40 ft. 4 in.) ; total length, 8.5 m. (28 ft.) : 
total height, 3.3 m. (10 ft. 9 in), 

The wings are nearly equal in size, They аге not staggered 
and slightly trapezoidal. There are two pairs of steel tube inter 
plane struts on either side. The ailerons do not project beyond 


THE NOSE-PIECE OF AN ALBATROS with 8-cylinder 250 h.p. Mercédés engine, and geared 
А SINGLE.SEATER ALBATROS, with 8-cylinder 250 h.p. Mercédés engine, 

and geared-down airscrew. This type has been replaced by the D IV 

type with a 6-cylinder 260 h.p. engine. 


the trailing edge. Instead, they taper gradually towards their 
outer edges. They are partly balanced, a compensating exten 
sion projecting into the wing, in front of the axis of the aileron, 
as can be seen in the diagram. 

The gap between the wings is 1.8 m. (6 ft.). 

"The wings are constructed of wood in a manner similar to that 
of Albatros C III and D II 

The outline of the horizontal tail-plane ix that of a rounded 
spade, The fixed plane is built in two halves, one on either side 
of the fuselage, is very thick, and is constructed of timber and 
covered with three-ply. The elevator is in one piece, and its 
two compensating flaps embrace the sides of the fixed plane 

The vertical tai members, aro placed entirely above the 
fuselage and behind it, and have a similar appearance to those of 
the single-seater Albatros, with a rounded upper edge, but it is 
slightly longer in proportion. The fixed fin is permanently built 
into the fuselage in the manner of the Perry-Beadle flying-boat 

The fuselage tapers gradually until it becomes a horizontal 
knife-edge, without any vertical projection. The section is rect 
angular, with a streamline top. There are four longerons of 
square section. As in all now German aeroplanes, the fuselage 
is covered with three-ply, and varnished as in the C III and 
other early models. 

A revolving pot is attached to the propeller. 

The landing carriage is ordinary ; one pair of wheels and two 
steel tube Vs, the wheel base being 2 m. (6 ft. 7 in.). 

There is a plough brake and y tail skic 

"The motor is a fixed Benz of 225-h.p., which gives 1,415 r.p.m 

It is not geared down. Two large and heavy radiators are 
placed one on either side of the fuselage. The petrol tank serves 
as the pilot’s seat. 

The armament consists of two machine-guns, one fixed on 
the side of the motor, and firing through the propeller, the other 
on a rear gun ring. Two bomb-releases are carried in the 
passenger's cockpit between the floor boards and the bottom of 
the fuselage. 


THE ALBATROS B.F.W. 225-h.p. 
BIPLANE, TYPE C.V. 


Span : Upper Wing, 41 ft. 6 in. 
Span : Lower Wing, 40 ft. 4 in. 
Length : 28 ft. 


POINTS TO BE NOTED : 


General resemblance to single-seater 
Albatros D.I. Curiously balanced 
ailerons, 


Lo» d 


)ne of only three Albatros C.IX Type Two-seater biplanes built in 1917, with 
arrow-shaped wings and curious strutting arrangements 
THE ALBATROS D.XI SCOUT 
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AVIATIK (Late 1916 Type 
Span; Top Plane, 40 ft, 8 ins 
Span; Bottom Plane, 35 11, 5 ins 
Chord: 6 ft, 1 in 
Gap: 6 ft, 4 Ins 


Total Surface: 430.5 sq. ft 


Allerons (Top Planes only): 7 ft, 4 Ins, « 2. ft 6 ins, (17.2 sq. 10.) 
Tall Plane (semi-elreular): 4 ft. 10 ins. х 9 ft, 2 ins 

Elevators (two semi-oval): 4 ft, 3 ins, : 2 ft, 2 ins 

Fixed vertieal fin (triangular: 6 ft. 1 1n. 2 ft, 5.5 Ins. 

Rudder; 3 ft, « 2 ft. 3 ins. 

Surface of elevator: 12.1 sq, ft 

Surface of fixed tail plane: 35.8 sq. ft 


Surface of rudder: 6.45 sq. ft 

Angle of incidence of main planes 
Length of fuselage: 21 fl 
Total length of machine 


4.38 


26 It 


THE ALBATROS С.111 "GROSSFLUGZEUG 


IMPORTANT FIGURES 


The total weight of the Aviatik of 1016 
Í the L. V.G., and about the same as that 
Weight of the body (including radiator 


tanks, and pipe lines 
Weight of the wings 
' struts 
propeller 
engine 
cooling water 


Total weight empty 

Weight of fuel 

Useful welght—pllot, passenger, 
ment, accessories, eto 


arma 
Total load 


Total load 
Weight per sq, ft, of sustaining surface 


П 4! 1 Abroph / 


т а F'renehe milit 


medium bomber, а twin-engined type which has not become familiar on active service. 


the same 


ла that 


f the Rumpler 


757 Ibs 
308 Ibs. 
28 Ibs, 
42 105. 
673 Ibs 
55 Ibs. 


418 Ibs. 


550 Ibs 


1,863 Ibs. 


968 Ibs, 


2,831 Ibs. 


6.81 Ibs. 


The fore part of the 1915-17 type Aviatik C.I armed reconnaissance biplane, 


From 
German 
Speeds, source, 
Maximum speed at sea-level 
Minimum speed at s 
Speed at 1,000 m, 79 m,p.h. 83 m.p.h, 
Speed at 2,000 m. 745 m.p.h, 80,7 m,p.h. 
Speed at 3,000 m, . 66 m.p.h. 
Climb to height of 500 m,» 4 min. 30 sec. 
Climb to height of 1,000 m. " 9 min, 30 sec. 


Climb to height of 2,000 m. 21 min, 30 sec. 
Climb to height of 3,000 m. AT min. 30 see. 
Supplies carried for 4 hours and 30 minutes’ flight 

T "ооо of the machine is at 3,500 m., or nearly 
11,500 ft., with a useful load of 720 Iba. lerman pilota have, 
however, affirmed that they havo elimbed as high na 15,760 ft, 
with their observer and 18.5 gallons of gasolene. 

{ойна with Benz and Meroédós motors of 220 h Po 
differing from the 170 h.p. in oylinder bore only, were said to 
be in building, in 1917, with two machine-guns, one of which 
was to firo through the pro expeeted to have 
a speed of 93 miles per hour at a height of 2,000 m. 


An Aviatik Twin-engined Biplane, Type Gi. (2—230 h.p. Benz engines. 


AVIATIK B.II reconnaissance biplane of 1915, as arranged for road transport 


An Aviatik Em Biplane of late 1918 design. Evidently an attempt to use the 
characteristics of the "Bristol Fighter." (200 h.p. Benz IV engine). Two built. 


Aviatik C.V. of 1917 with “gull” upper wings (180 h.p. Argus As III 
bodies Vee-strut Warren Type wing-bracing 
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t the Bayerische Company has been makir 
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BLEICHERODER AEROPLANE TRADE Co., 
Ltd. Ha 


B.F.W.-built 1913 Etrich Taube. 


German and Austrian War Offices and 


BRANDENBURGISCHE FLUGZEUGWERKE. 
DEUTSCHE BRISTOL-WERKE FLUGZEUG. 


D.F.W. Deutsche Flugzeug Werke, formerly “ Mars, G.m.b.H.,” 


910, by Commercial Counsellor Bernhard Meyer, who 

t ng, like the late Sir George White 
tant factor in his country’s war 
th the future of aviation, О! 


concerns 
H loyer were the seaplane works at Lubeck-Travemünde 
any, end «undry motor firme 
h "Lloyd Flugzeugwerke G,m.b.H.," Bud 
turned out Maurice Farman biplanes, later a 
Steel dove,” and producing a characteristic bodied 
the 1913 Prince Henry trophy, and 
an War, on Turkish side, as biplane. 
d under the direction of Ober-Lieutenant 


ев! 


much in the first В 
Bier, the famous Austrian pilot, and was known as the "Mars. 
associated Mr. Cecil Kny, who was well-known 
h Aircraft Industry, and who has been interned 
trian subject—during the war 


In 1911, the D.F.W. company was busy turning out a number of 
uccessful types, one of their biplanes, with a 150 h.p. Benz motor 
winning the “three-cornered flight,” and the standard 100 h.p 

dès-engined type putting up the world's altitude record of 
et shortly before outbreak of war, piloted by Oele 


On the outbreak of war the performance of th h.p. aircraft 
Benz, Mercédés or Rapp motors) were: 110 kms. per hr. max. апи 
71 min., fully loaded for 300 miles, flying with pilot and passenger 
Among many prototype warplanes built up to 1918 were included 
the single R.I and two R.II giant bombers of 1917-18, used 
operationally (at least the R.I) on the Russian Front 

D.F.W. wartime aircraft included the B.I, B.II, C.I and C.1I 
reconnaissance and training biplanes; C.IV, C.V and C.VI 
ance and army co-operation biplanes; and Е.П and R.I 
d heavy bombers 


reconna 
four-engi 


т, 


"—————— — ҺЕ E 


D.F.W. 
D Steel “Tanba. 
Model and Date Military 
1914, 
Length feet im 321 І 
Span . feet (m 16} [ШЕЛ 
Area . sq. feet (m?) 300 4 
f total lbs. (kgs) 1370 620 
Welght ... useful 108, (kgs 
Motor ` h.p. 100 Mercedes 
f max. m. p.h. (km) 
рак \ min. mph. (km 72 115 
Number built during 1913 ... about 80 all told. 


FRONT VIEW OF THE CAPTURED D.F.W. AVIATIK IN PARIS.— The shape of the nose shows clearly how the German 
obtained better propeller efficleney than we did, and also how, by fitting their radiators directly in the slip stream 
they managed to run big engines with small radiators. These points contrasted favourably with our ow 
contemporary methods. 


Back view of D.F. W, B.I biplane, Reconna T 


A D.F.W. D.II Class experimental Single-seater Biplane of 1918. 


CHIEF DIMENSIONS: B.I 


Span (upper plane) 14:15 metres. Side view of D.F.W. В.І biplane, Reconnaissance and School type, 1914-16 
Span (lower plane) 13°63 metres 

Length (over all) 84 metres, 

Height (over all) В 3 metres. 


Engine, Mercédés 100 h.p. 


THE D.F.W. TYPE CV. 


The Deutsche Flegzeug Worke Gesellschaft was well-known 

n peace-time for its somewhat ungraceful aeroplanes, some of 

them with crescent-shaped wings, and others with arrow-shaped 

ar to those of the Austrian Lohner biplanes 

since produced a somewhat different machine, 

to M. Lagorgette of " L'Aerophile," was in 

and was not only constructed in the firm's 

› in those of the Aviatik und Automobil 
at Leipzig-Heiterblick 

photographic patrol and artillery 

vice in 1916 and lasted the 


1ighly successful machine 


dihedral, but are not swept back. The spar 
or 42 ft. 5 in.) is nearly equal to 


7 m. or 43 ft. 6% in.) 


І the upr anes are oblique, those of the lower 
g and rounded 
ximum chord is 1.75 m. (5 ft. 9 іп.). The total 
g bout 425 sq 421 sq. ft.). The gap is 
l ly, 17 m. (6 ft. 7 in.), which gives the machine 
gs pr vely wash out from root to tip. Tho 
‹ { 6 deg. near the fusolage as far 
I lecreases to 4.3 deg. at the 13th rib, 
ey 1 the external struts. 
pper plane is 5 deg. from the cabane to 
h rib, ar at the 13th rib, where the aileron 
I on the right and left wings is 


aditional D.F.W. type, trestled-shaped, and 


uts 1.25 m. long 
a central wing section, 13 centimetres 
upper main planes are attached, and which 
rvoir holding about 2 litres. 
f struts on each side of the fuselage 
front and rear spars, and conse 
rear interplane struts, is 0.76 m., 


і f the wing. The spars 
ds, and are lapped with fabric 
which connect the wing attach 

age to the summits and bases 
a cable which runs bet 


ееп the top 
ie rear inner interplant 


are 2.45 m. by 0.5 m., with rounded 
tallic, as are the frames of the fixed 


r nile 


preserve the appearance of the early models. 


ng plane is 1.72 т, long and is supported by 
together with the elevator flaps has a heart 
aped appear with a span of 3 m. The rudder, fixed 


i tbe end of tho fuselage together present the 


tula, а trifle elevated. 


EULER. August Euler, Niederrad bei Frankfurt aM. 


Germany's first certificated aviator. Acquired the German 
license for Voisin biplanes, and long stuck, alone in Germany, 
faithfully to the Gnóme engine. 

On a modified pusher biplane, Prince Henry of Prussia took 
his certificate and carriod out а 50 km. flight. 

The newer Euler tractor biplanes were copies of the L.V.C., 
and no special aircraft or activities of the Euler company has 
been heard of during the war. Since the Armistice the photo- 
graph shown below has been obtained but without any 
specification 

The plant of the Euler firm at Frankfurt is a fine one, in 
white appearance, with five sheds (one letter of the word Euler 
on cach of them), в picturesque flower bed produced in the form 
of a 7-cylinder Gnóme, and s while propeller, and the level 
flying ground is fenced. 


The controls differ, however, from earlier models, in that the 
elevator flaps and the rudder are balanced by triangular exten- 
sions which conform to segments cut from the fixed planes. 

The fuselage terminates in a vertical knife-edge, rather shallow 
in depth. The section is rectangular with rounded ed, 

As in earlier models, it is entirely covered with three-ply, 
which is painted with green and brown camouflage streaks, 
The underneath of the wings is a bright yellow. The rest of 
the machine is green and brown. 

The nose of the machine, and its propeller pot, are somewhat 
pointed, thus avoiding blanketing the centre part of the propeller. 

The landing-carriage is standard, the wheelbase being 2 
metres wide. The suspension is rubber cord. Тһе cross-axle is 
streamlined. There is cable cross:-bracing between the front 
chassis struts. There is a claw brake. 


The motor is а fixed Benz, giving 228 hip. at 1410 rpm. 
The cylinders are almost entirely enclosed in a special cowl. 


‘The propeller, a 3-metre * Wotan,” is made of ash and walnut 


in alternate layers, 

The radiates are on the sides en rr e Mon 
they form rather deep projections (14 cm.), are 75 em. 
and 21 em. from [eo to Dat. Their base is found between 
the front chassis strut and the leading edge of the lower wing. 
They are made by Hans Windhoff. A 7 

Тһе water reservoir on top of the engine is triangular like 
that in the Albatros D.I. 

The pilot sits upon the petrol tank, which also forms a back 
and arm-rest. He has a machine-gun placed to the right of the 
motor. 

The passenger sits behind, surrounded by a gun-ring. 

There is only one bomb-release for six bombs, placod one 
above another. 

The full weight is 1,470 kg (3,240 Ib), of which, 300 kgs. (600 
Ibs.) is useful load. 


THE D.F.W. TYPE C.V. 


Span.—Upper, 13.27 m. (43 ft. 634 in.). 
Span.—Lower, 12.85 m. (42 ft. 5 in.). 
Length.—7.88 m. (25 ft. 101/4 in.). 
Chord.—1.75 m. (5 ft. 9 in.). 
Surface.—42.5 sq. m. (421 sq. ft.). 
Gap.—1.7 m. (5 ft. 7 in.). 
Engine.—228-h.p. Benz Bz IV. 

Maximum speed.—155 km.p.h. (96 m.p.h.) 


Endurance.—3'/2 hours. 
POINTS TO NOTE: 
Wings of almost equal span. Two pairs of 
struts per side. Rounded lower . Fin to end 
of with above it. 


THE LATEST D.F. W. BIPLANE—TYPE С 37 Ш, 


Span 

Chord 

Overall length 
Useful load 
Performance. 


Speed 


Climb. 


Useful load 


Maximum height 
Weight of machine empty 
Engine type and hip. 


To 1,000 metres 
To 2,000 metres 
To 3,000 metres 
To 5,000 metres 


Total weight of machine loaded 


Specification. 


Upper plane, 13.27 m. ; 
Lower plane, 12.8 m. 


206 TES. 


460 kgs. 
200 h.p. Benz. 


2 155 kph. 


4 mins, 
9} mins, 
16} mins. 
49 mins. 
: ‚460 kgs. 
1,430 kgs. 


ee O 


A D.F.W. type С.37 Ш. 


F 


COAR ER. Fokker Flugzeugwerke, Schwerin-Gorries in 

Mecklenburg. 

Fokker, a skilful Dutch pilot, had a monoplane built 
‘Goedecker, of inherent stable V shape, without warping, which 
he then manufactured at the Johannisthal aerodrome by the 

Fokker Aeroplanbau, G.m.b.H 

This monoplane was difficult to handle, even. by elever pilots, 
and Fokker himself had a narrow escape during one of the 
early flying weeks at Johannisthal, when, during an altitude 
ПАНЕ he had a nosedive, and his passenger, a German flying 
officer was killed. Credit must, however, be given for the 
feminine altitude record of 6,600 feet hy the Russian aviatrice 
Miss Galanchikoff, with а lady passenger. 

"The military authorities ordered Fokker to abandon this 
model. when he left the Johannisthal aerodrome, where his 
daring bankings were admired, for a private aerodrome at 
Seliverin.Gorries with a slipway to the sea. Here he produced his 
flying boat, as he intended, aecording to his advertising, to 
eater for water flying, “the noblest sport." 

Yot matters turned out different Early in 1914 a modified 
Morane type of machine was produced, on which Fokker 
himself gave looping exhibitions during the three-cornered and 
Prince Henry flights, whon its climbing eapability was admired 

This feature led to quantity manufacture early in the war, 
when the Allies had not too plenty of aircraft, so that the 
Fokker campaign cost for some months, starting October, 1915, 
some loss of Fokker Fodder,” most of the German star turns, 
who manned the Fokkers, going however out in tho end, like 
Boeleke, Immelmann, Wintgens, ete 

Fokker has not only taken over the large Schwerin piano 
Works, but has formed a company for the manufacture of 
machine guns. 

Below are given some details of Fokker war aircraft, 
samples of which have been captured as biplane and monoplane 
and triplane. 

At the end of the war the Fokker biplane (Туре D.7) was the 
best single-seat fighter in the German Air Y 


A Foxxex Monoplane, 1914-15 type, with Uberursel motor. 


redoubtable as a “ destroyer.” 


А FOKKER B Type biplane, 2-seater, with 100 h.p. rotary Uberursel engine. This particular machine is here 
in a valley of the Carpathians, having been lent to the Austrians. The Austro-Hungarian forces used Fokker B 
1915 for reconnaissance and training 
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THE FOKKER Dr.I TRIPLANE 
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Side View of the Fokker Triplane. 


4960 environ 


Envergure sup'* 


Vue de dessous 


PROFIL 


General Sketches of the Fokker Triplane by M. Lagorgette. 


Area of Fin ,. саз A (x 2.8 aq, ft 


» » Rudder —. .. m бё» ы 
» s Horizontal Area of Body $ 3505, a 
» » Vertical Area of Body 288 s 5 
» 4» Plane between Wheels . 124 , , 


This aeroplane presents features of very great interest, whether 
viewed from the standpoint of aerodynamice design or of actual 
construction, The machine which has been the subject of 
investigation was, unfortunately, rather extensively damaged 
thus making absolute accuracy of description difficult, and trials 
of performance impossible 


A similar machine has, however, being tested for performance 
by the French authorities, who have issued the following report 


Altitndes. Time of climb, Speed at this height 
1,000 metres (3,281 ft.) 4 mins. 15 secs, 116.6 m.p.h. 
ЫРОО 8 — 718 4 H4l , 

000... (0,843...) 13 , 49, 109.7 
X000 9. 85199 ,] 33 , 48 , 103.5... 


5,000  ,, (16,405 


"There are many points in which there is distinct divergence 
from accepted German, and tendeney towards British, practi 
The undercarriage, position of radiator, and aileron cont 
levors, or kingposts, are examples. 


^) ELI yon ошо 


This fact is some indication that the designer of this machine 
has approached the various problems and compromises which 
confront one who sets out to create such a machine, with a quite 
open mind, and, if this be allowed, there is a very strong casc 
for a thorough investigation of those features which are in 
contradiction to contemporary British practice. These points 
include the wing design, which ia without any external bracing, 
but of especially deep section ; the steel-tubular fuselage, and 
the peculiar bracing of this member. 


There is nothing to prevent the adoption of the first and last 
features; but it should be pointed out with regard to the steel 
work that experienced welders have expressed the opinion that 
this art has been developed by the enemy to a high degreo of 
efficiency. Indeed, the welding is sufficiently good to give rise 
to the belief that new methods, involving radical changes, have 
been adopted. 


*Tho following data regarding weights is taken from a French 
войгсе :— 
Weight of fuselage, complete with engine, etc... 1329.2 Ibs 


As. » upper wing with ailerons ^ 167.2 
» » lower wing 990 , 
" » fin and rudder 66 „ 
» 4 fixed tail plane 17.6 
B ‚ elevators T ` , 99 „ 


A different French report gives the following figures, which 
аге taken from inscriptions found on one of the Spandau guns 
on a captured Fokker of the same type 


Weight {empty) £ $ 1,540 Ibs. 
Permissible load (useful load and fuel) .. 396 Ibs 


* The schedule of principal weights given is the result of weighing 
the actual components mentioned, which were taken from the 
aeroplane allotted G 2B 14. 


Wines. 


As in the Fokker triplane, the extreme depth of wing section 
and the absence of external bracing are distinctive features. Both 
upper and lower wings are without dihedral, and are in one pi 
The way in which the lower wings aro fitted into their place is 
deseribed in detail under the heading “ Fuselage. Both upper 
and lower chords are set parallel to the crankshaft, ie., at no 
anglo of incidence, and the inscription ** Angle of incidence, o 
is painted.on the upper plane 


Wise CONSTRUCTION 


In sharp contradistinetion to the fuselage, which is constructed 
of steel, even including members where wood is almost universally 
used, the wings contain no metal parts, if we exclude strut fittings 
and other extraneous features. There are no steel compression 
members, but where the internal wiring lugs occur, special box 
form compressed ribs are fixed. The leading edge is of very 
thin three-ply, which has a deeply serrated edge finishing on the 
main spar (Fig. 2). The ribs are о! three-ply, and are not light 
ened, although holes are, of course, cut where necessary, to 
accommodate the control and bracing wires, A rib from the top 
centre section, and one from the root of the lower wings, are 
both drawn to scale in Fig. 1 


The extreme thinness of the three-ply has given rise to a new 
method of fixing the flanges on the ribs. Instead of grooved 
flanges tacked on so that the tacks run down the length of the 
three-ply, two half flanges of approximately square section are 
tacked together horizontally with the ply sandwiched between 
(sev Fig. 2). 


ARS. 


As may be seen from the various sections drawn to scale in 
Figs. 3 and 4, the spars are made up of fairly narrow flanges at 
top and bottom, joined on either sido by thin three-ply webs 
They are placed approximately 30 ems, apart. The flanges are 
imade of Scots pine and consist of two laminations, The three 
ply has the two outer layers of birch and an inner ply, which is 
probably of hirch also. 

"The three-ply webs are tacked on to the flanges, and fabric 
is glued over the joint. Tho cement is an ordinary gelatine 
glue. 

‘Tho spar welis are glued to the flanges by a waterproof casein 
cement which is proved to contain gelatine, while the plywood 
ndhesive—also a casein cement—is waterproof and of sufficiently 
good quality to withstand four hours’ immersion in boiling wate 


Front view of the Fokker D.VII (D.7) Biplane 


1750 


А side view of the Fokker D.VII (0.7) Biplane, showing the curious strut arrangement 


vue rib to the bottom of the next in the usual. 
unce occurs about half-way between the trailing edge and 
rear spate 
Fie. 3 shows the sections of the front and rear upper plane 
-pars, taken in the centre section and at the intei np struts, 
shile Fig. 4 gives the corresponding lower spar secti 


‘The trailing edge is of wire, and tay seroma from чор 


The ribs are stiffened between the spars by vertical pieces of 
wood of triangular section. There are two such pieces on cach 
rib in the upper plane, and one in the lower plane. 

All the woodwork of the wings is varnished, and fabric is 
bound round the flanges of the ribs and glued to the top and 
hottom of the spars. 

The workmanship is decidedly good, and the finish neat and 


careful 
SCHEDULE OP PRINCIPAL. Wetonts. 


Ibs. oz. : 
Upper wing, complete with ailerons, pulleys, bracing 
wires, fabric and strut fittings .. . 156 
Lower wing (no ailerons пен complete with strat 
fittings and fabric * ve ve "E 


N strut between wings 
Straight strut, between fuselage and trailing spar of 


0 
0 
9 
upper wing 238. 
\ileron frame, with hinge clips, without fabrie ~ 4 8 
Rudder frame, with hinge clips, without fabrie .. 411 
Fin frame, without fabric сас АДЫН 
Tail planes (complete in one picce), Without. fabric 12 6 
Elevators (complete in one piece), without fabric .. 1| 3 
Radiator, empty Va s. dE 
Cudercarriage strut, each 210 
Undercarriage axle, with shock absorber bobbins.. 18-2 
Bobbin, each «+ Ё 4 35 ie: 
Shock absorber, each , . 3 9 
Undercarriage (complete), without wheels and tyres, Б 
and without plane, but including struts А wW 4 
\luminium tuhe, forming rear spar of  uinderon rae 
Лапе у 1 8 
Whe i without tyre and tube Ё ЯЛ 
Lyre and tube x E 9 4 
Гай strat . 115 T 
Fabric, per square foot, with dope .. PRR MAG | 
Bottom plane compression rib vs ra 15 
Нана »m plane ordinary rib А 3b. (ЧАА 
Top plane, ordinary rib, at centre of plane 10 
Bracket, with bolts, attaching top plane to fuscluge 
atruts { ba 
Main spar, top plane, including fillet for ris per 
foot run in centre zy каз 
Owing to tapering ends the average weight per Fic. 2. Leading edge, shewing 
foot of the spars will be slightly es than serrated three-ply nose. 


thia figure. 


THE FOKKER SINGLE-SEATER BIPLANE.— 


Type D.7. 
Span zy "P » 29° 34° app. 
Chord Top Plane .. ly EVE ж 
Chord Bottom Plane pm ER IUIS 
Overall Length .... o. 22 14K n - 
Tail Plane Span .. AP за: Oe 55 
Height es oy yay. 


Alrscrew — .. > 
баў э: Суы Уа T 
ue «ag ps8 одо EDU 

Engine Mercédès 160 bp. 


FOKKER D.7 continued. 


148] | 


Fra. 4. Sections of Lower Wing Spars. 


"tu 
шыде дун 


Control Column 


Radiator and Method of Fixing. 


Lower Front Spar and Fuselage Joint at Junction 


Tail Arrangement, showing off-set Fin. Interplane Strut Fixing. of Lower Wing Spar. Rudder Bar 


Side-elevation of Cabane and Engine- 
Engine-Bearer Tubes. bearer Tubes. Arrangement of Axle Springs. 


THE FOKKER D.VIII “PARASOL” MONOPLANE 


This aireraft is stated to be powered bv a 110 h.p. rotary 


motor, and appears to include the usual Fokker components, like GORKER DIUI 
landing gear, body, rudder of comma shape, tail plane and 
balanced elevator as known from the Fokker triplane and biplane Maximum span: 27 ft. 41/ in 


editions. Both the abse 
the undivided parasol plane 
lmsiness connections of the Fokker 
Junkers newcomer oi 

Fokker parasol monoplai 


of any wiring and the thickness of Maximum length: 19 ft. 23/4 in 
induces, together with the known Maximum weight: 1.333 Ib. 

reraft concern and the Maximum speed: 127 miles per hour 
hat the plane of this Endurance: 11/2 hours. 

made of metal Armament: Two Spandau guns. 


CAUTION 


ACHTUNG «Ни at беи contre 
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Instrument Board of Fokker Monoplane. 


5 : F.F. Flugzeugbau 
ranch of the Zeppelin 
› formed in 1912. EM 
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THE 450-h.p. FRIEDRICHSHAFEN С.11 BIPLANE 


has published 


aptured in 191 
О ш have been captured on 


1 Friedrichs 


f arrow-shaped wings. 


i the “ general 
than those of the Gotha: 
3.6 m. (11.7 ft Span, 
[7 18.85 m. (61.2 ft.) 
1.8 › 7.5 ft 
1. total surface of the wings 
5 eq 
st a dihedral and are slightly swept back, 
{ the fixed centre section; the top and 
vhich are slightly unequal, because of the 
у rts of the motors. There is a 
to the planes, which are oblique at their 
е planes, and project outwards at 
balanced” projection into 
portion of the trailing edge in the centre of 


it away to allow clearance for the airscrews. 


en the two main spars, and consequently 
d back interplane struts, is 1 metre 


section are constructed of steel tube. 
made of wood. The cabane 


з are 


vertical struts. 


Gotha practice, the ribs are parallel with the axis 


emity a balanced part in front of 
aileron is 3.8 m. (13.3 ft.), the 
m. (22 sq. ft.) 


| has at its ex 


f eac 


1 tail members are 3.95 m. span, and 3.65 m. in 
gular polygonal shape like that of 


s machines 


1 machines, the tail controls are 
acted of tube work The balance 


0.25 m 


' the rudder is 1 m 


is of the ordir 
horizontal when 
width being 1 


ry rectangular type, the upper 
n flight. The maximum height 
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The Friedrichshafen Seaplane, Type FF67, used extensively 
seaplane carriers. 


in the North Sea ; operating from land stations and also 


зс 


Enverguce totale 20°30 
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THE 450-h.p. FRIEDRICHSHAFEN С.1! THREE-SEATER 


PLAN AND FRONT ELEVATION, 
Span.— Upper Plane, 66 ft. 
Span.— Lower Plane, 61.2 ft. 
Chord.—5 ft. 9 in. to 7 ft. 5 in. 
Gap.—6.2 ft. 

Total Surface, —695 sq. ft. 
Length.—38 ft. 

Height.—11.7 ft. 

Engines, —Two 225-h.p. Benz. 


The fuselage is construeted in two portions for ease of 
transport, the joint being in line with the trailing edge of the 
planes, so that the rear gun-ring comes away with the tail end 
of the fuselage, leaving a compact central section. 

The landing-earringe is not characteristic of German aero 
planes generally, Underneath each motor is a pair of 965 mm. 
wheels, mounted on a common axle, giving a track of 0.8 metres. 
sprung by elastic cord from a large streamlined horizontal skid. 

"The motors are mounted between two pairs of ©“ V " struts 
at a distance of 2.1 metres from the centro of the machine, and 
are linked to the fuselage by three nearly horizontal tubes. The 
Benz engines have six cylinders each, Опе, numbered 22799, 
gave 226 h.p. at 1,410 rpm. No. 25344 gave 221 hp. at 
1,400 r.p.m. 

The airserews, trade-mark ‘ Imperial," are 2.9 m. in diameter. 


‘The petrol tank and the two independent gravity tanks in the 
upper plane have a capacity of about 550 litres. 


kgs Ibs. 
Weight of machine, empty...... 2,200 4,840 
Useful load ЖЕНА ` 520 1,180 
Fuel load ........ . ` 432 940 


Total 3,152 6,960 


This represents 45 kgs. per sq. metre or 10 lbs. per sq. ft., 
and 7 kgs. (15.4 Ibs.) per EE Wen M SEE ae ee з TEATA 


The Friedrichshafen G.IV twin-engined Tractor Biplane, Туре FF62 of 1918. (2—260 h.p. Mercedes engines.) It will be noticed that the 
G projecting bow for the gunner has disappeared and that this machine is a Twin Tractor instead of a pusher 


GEEST. Br. Geest Flugzeugbau Gan.b.H., Borlin-Oberschonew: ile = p c 
Formed in 1915 with a capital of 80,000 marks for the manufacture of 
aircraft, chiefly aeroplanes of inherent stability by Geest shaped planes, 
similar to the Radley “ gull wing” monoplane 


GERMANISCHE FLUGZEUGWERKE. 
Leipzig. 
Formed during the war, producing aircraft of general German 
tractor type. lag taken over the sheds left at the aerodrome 
of that city, and runs a flying school, open to private pupils. 


GOEDECKER. Goedecker Aircraft Works, Niederwallauf 
on-Rhine. 

Produced an early interesting, steel.built “ Taube” (named 
The Storm Bird.) 

Of small importance, being rather a flying school, building 
its own machines. Reported, without proof, to manufacture 
during the war a copy of the Arro biplane, shot down at 
Friedrichshafen during the British attack on the Zeppelin 
Works there. 


GOETZE.  Commandit Gesellschaft Richard Goetze. 
Running four works: I and П at Treptow, Elsenstrasse 106.7; 
III in Berlin, Schlesische Strasse 26; and IV at the Johan- GEEST Méwe monoplane of 1914. “Inherently Stable" (alleged). 100 h.p. Merced ngine 
nisthal aerodrome, entrance VI. | 
A firm of new date, which has apparently turned out no design 

of its own, From the papers it appears that the Goetze 

Company turn out aeroplanes as sub-contractors, 


GRADE. Hans Grado Flieger Werke, Bork, Flugplatz Mars 

Post: Bruck ín der Mark. 

Hans Grade was the first German to fly in a self-designed 
triplane with an engine (two-cycle) of his own design. Won 
the Lanz prize of 40,000 marks. (See Historical Section.) 

The position of the Grade Aircraft Works is unique, having 
been run on a commercial scale by private support alone 

In spite of all efforts—Grade flew voluntary in the Sachsen 
manœuvres and designed a nacelled and military control 
model—the military authorities would never accept his parasol 
monoplane with hanging warp control. 

The highest percentage of pupils trained on ono type stands 
to the credit. of the Grade monoplane, many of the present 


German pilots having had their rst experience on it. The y " ор 
eneral development of later years in military direction and some zu „=! 
fatal accidents, after long avoidance of same, have restricted m р po. 


the importance of the Grade works. 

In 1914, a looping model mon е was turned out with | 
ЧОТА chassis, on which the first German looping flights were 
made, | 


mam TEE————O— n —— 


A Germania Biplane 


A Germania Single-Strut Biplane of the * C "' Class, with a curious circular-shaped 
ITHA We: raft department radiator. 


a ¢ er 
‹ Ane 
Mies 
I е Тані Biplane МЕШИ Waterplane 
E : T LD1 мр1 
LD 1913, LE 1913, 1914 1914 1914 
Length 8 $6| 989 Ss 7p oss| м! 
Span 47 14 | 4 1 7 t3 › 191 
Area € 5 301 5 3 120 10 | 576 
€ П j 6t 1212 1631 I 
Weight / 
irs.) 83 1 BR2 400 |1102 ||838  380|999 450 
Motor р. 100 Daimler-| 100 Daimler- 100 Daimler 100 Gnome 
Mercedes lerce Mercede 
Speed | [ 7 70 )| 75 ү и 


GOTHA LE "Taube" monoplanes of 1913-14 used for scouting, 


THE TWIN-ENGINED GOTHA G.IV BIPLANE 


The following description of the Gotha bomb-dropper із taken 
from ** Гр ы" К Jean Lagorgette having DA givon an 
Soper unite of inspecting а recent capture :— 
e span is 23,7 m. (77 ft.) and the length 12.45 m. (40 ft.). 
The machine under discussion was a three-seater brought 
down һу the late Capitaine Georges Guynemer, М. Lagorgette 
Says that it does not give one the impression of being well 
tuned-up, and aj parently the design has been modified without 
heing remodelled, Without doubt, in the course of its con- 
struction, he says, several inspirations were imbibed from the 
Handley Page 500-h.p. Rolls-Royce 30 metre biplane captured 
by the Germans, 


Wines,—These are nearly equal in span, with projecting 
üilerons; thero is a slight dihedral, but no stagger; there is a 
slightly arrowed shape, and the wings are nearly rectangular, anıl 
аге cut away to a considerable extent along the centre part of 
the trailing edge so as to make room for the pusher air-serews, 

The ailerons are balanced, an angular portion extending past 
the wing tips and forwards acting as a compensator or balance. 
There are three pairs of struts on each side, besides those sup- 
porting the engines. 

, The elevator and fixed tail-plane have a semi-hexagonal plan 
view, The rudder is nearly rectangular, with a balanced portion 
projecting above the triangular fixed fin 
, The fusolage is mounted on the lower wings and is rectangular 
in section, and of three-ply in front. The gunners, both front 
and rear, can fire downwards through trap.doors. In a compart- 
ment between them are three bomb releases, One pair of wheels 
are placed under each of the two motors, which are stationary 
Mercédès of 260 h.p, with six cylinders. The two airscrews are 
pushers, contrary to the usual German principle. 

The height of the machine is 3.85 m. (about 12 ft.) 

"The span of the lower wings is 21.95 m., nearly equal to that 
of the upper plane (23.7 m.), which includes the width of the 
ailerons, which are only on the upper planes. 

The chord of the upper wings (3.3 m.) is slightly greater than 
that of the lower (2.2 m.) and they narrow gradually. 

The gap is 2.17 m. 

The total surface 95 square metres, 

_ The length of the ailerons is 3.85m. For 3.37 m they increase 
in depth from 0.67 m. to 0.82 m. ; for 0.48 m. they aro 1.32 m 
deep, where the overhanging section of the aileron is made 
deeper so that it will act as a counterpoise. The surface of each 
aileron is 3 square metres. 

The upper plane consists of two halves, which are attached to 
the eabane, which is trestle-shaped. The lower plane has a long 
central section without dihedral or sweep back, which goes under- 
neath the fuselage and at its extremities supports the motor units, 

The attachments consist of simple wires with turnbuckles. 

"The spars are of I section with three-ply on the sides. They 
аго cross-strutted by tubes, 

The ribs indicate nothing new. They do not extend to 
the leading edge, which is attached solely by its own edges. 
Being at right-angles to the leading edgos, which form a *' V," 
they are not parallel to the axis of the machine. 

For this reason the three paira of struts which are found 
outside each motor have the peculiarity that the rear struts are 
not situated immediately behind the front struts, but, neverthe- 
less, the streamline section of each faces the line of flight, 


The fabric of the wings and of the tail is unbloached linen 


Tat Тап, —Тһе fixed stabilising plane, or tail-plane, consists 
of two nearly triangular halves, the two elevator flaps are nearly 
rectangular, but taper slightly in width towards the centre. 

The fixed tail-plane is triangular, held at four points, and 
extends to the rear of the fuselage, and behind that, above the 
level of tho fuselage, is found the rudder, a rectangular member, 
the top portion extending forwards as a compensator. 


Tae FuskLAGE.—This із a single body of rectangular shape, 
with a three ply nacelle which is very prominent in front. There 
are four ash longerons, with formers, or cloiasons, on ash frames, 
with stringers to support the fabric. 

‘The arrangement of the nacello is not symmetrical. The front 
passenger sits nearly on the centre line of the machine, but the 
pilot with his controls, a wheel operating a chain and a rudder- 
ar, is placed to the left, which leaves on the right a passage 
which makes it possible to move from front to back of the 
nacelle. 

Behind him are two bomb releases, pigeon-holes, otc. Still 
farther back is the seat of the rear passenger, and behind him a 
big depression in the floor, with a sloping vaulted arch along the 
bottom of the fuselage, which permits the after-gunner to fire 
right along the bottom of the tail at any attacking machine. 

Behind the passenger two transverse tubes support two 
machine-guns, one above the fuselage, the other near the floor, 
making it possible to fire both above and beneath the fuselage. 

‘Tae LANDING CARRIAGE.— This consists of two wheels under 
each engine, each supported by a pair of “ У" tubes and a 
cross axle. 

The motors are placed 2.1 metres on each side of the centre 
line of the machine, in two large and high nacelles, which are 
surmounted by strong cabanes. 


Morors.—The bore of the six-cylinder 260-h Mercédes 
motor is 160 mm., the stroke 180 mm. The effective h.p. is 
258 to 260 at 1,400 r.p.m. The fuel consumption is 76 litres of 
petrol and 5 litres of oil per hour. 

Each cylinder, preciscly similar in appearance to the 175-h.p. 
type, is isolated, with its own water-jacket connected by a joint 
to its neighbour, and fixed separately to the crankcase, the six 
cylinders being in line. 

A single carburetter, instead of the duplex pattern on the 
175-h.p., and the two separate carburetters on the 235-h.p. 
models, feeds the six cylinders. 


I eI np dice" 


GOTHA LD biplane, probably of LD7 type of 1915 (120 h p. Mercedes D.II engine) 


A specially high speed GOTHA LD5 scouting single-seater of 1914, with 100 h.p. Uberursel « ngine 


GOTHA G. IV — continued 


THE GOTHA GV BOMB 
DROPPER.—Outline views of 
the twin-engine three-seater 
biplane used ly for raiding 
purposes by the Germans. The 
Sketches are reproduced from 
the French technical paper 
"L'Aérophile.' 


E Phe bela Ла Ате А Gotha С.У Bomber as seen from above. with its handling crew resting in a trench behind it and on the ground round it. 
Gotha biplane. e balanc 


rudder are noteworthy. 


A Gotha Bombing Squadron about to start. 


GOTHA BROUGHT DOWN BY FRENCH A.A. FIRE NEAR 
CROCHTE ON JULY 4th-5th, 1918. 


(probably G. Vb type) 


Ihe general construction oi this machine appears to be similar 
to that described above in most respects, except for three modi- 
fications, which are worthy of note :— 

1. А biplane tail unit.. It is similar in design to that of the 
Handley-Pagc, and embodies two fins on cither side of the fuse- 
lage between the planes of the tail. The rudders are hinged to 
the trailing edges of these fins, The measurements of the tail 
unit аге as follows :— 


Top elevator span .. i 5 ft. 7 ins. 
Top elevator chord . ft. 7 ins 
Bottom clevator span . 5$ ft. 3 ins. 
Bottom clevator chord ] ft. 6} ins, 
Balance piece EX 11} ins. by 10} ins. 
Gap .. { А, 2 ft. 9) ins 
Bottom tail planes each average 

fore and aft measurement к 2 ft. Sins. 
Span along trailing edge, cach 4 ft. 2 ins. 
Top tail plane, average fore and 

aft measurement. . + + 2 ft. 5 ins 
Span along trailing edge... . Sft. 10 ins 


This tail unit would appear to have heen adapted in order to 
give the after gunner a better chance of attacking chasing nero- 
planes, as the span is considerably smaller than that of the 
monoplane tail. Jt is constructed throughout of steel tubing 


2. Extensions are fitted to the top ailerons. It would 
appear from these that the lateral control of the Gotha has 
been found insufficient, 

3. The undercarrinpes are arranged in a similar manuer to 
those of the Friedrichshafen, that is to say, there is a two- 
wheeled undercarriage underneath each engine, and a third two 
wheeled axle inounted оп to the fore part of the fuselage; the 
wheels throughout are of equal size, carrying 510 hy 125 nin. 
tyres. 


The General Scheme of the Gotha Gun-Tunnel 


Three-quarter Front View of a Gotha G.V. Bomber. 


An early Gotha WD.2 reconnaissance Twin-float Seaplane 
supplied to the Turkish Navy about 1915 


A Twin-engined Gotha W.D.14 torpedo-attack Seaplane of the Tractor Type. 
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HALBERSTADT. — Halborstàdter Flugzeugwerke 


G.m.b.H, Works and aerodrome at Halberstadt hy Harz. 


Formerly known as Deutsche Bristol Werke 
manufacturing for 1914 a "Taube" with the Rover patent 
tube-shaped wooden body. 

Changed during the war into above name, the 
Halberstadt 1915 biplane being, as most of the German 
aeroplanes, under English and French influence, and in 
reality а compound of Bristol, Avro and Morane, with either 
rotary or stationary motor. D type fighters served 
between 1916 and 1917 (D.I to D. V) 

During 1917 and 1918 the Halberstadt firm produced 
some of the best two-seaters of the war, as the CL.II and 
CL.IV for ground attack and escort and С.У for long- 
range photographic reconnaíssance 


THE HALBERSTADT CL.I! TWO-SEATER GROUND ATTACK AND 
ESCORT FIGHTER 


This machine is a two-seater. It was brought down at 
Villers Bocage, by Lts. Armstrong and Mert on an R.E.8 
on 9/6/18. The machine is marked "Type H.S. C.L.2," and A general view of the Two-seater Halberstadt CL.II. 
bears the military number C.L.2, 15,342/17. The date of 
construction 14/4/ 18, is stamped on various parts. On the 
side of the fuselage is the following inscription. 


Leergewieht (weight unladen), 796 k.g. 
Nochstbelastung (useful weight), 370 k.g 
Einsehl Vollen Tank. (Including full tanks). 
"There is also a red line about 30 inches long drawn at both 
sides of the fuselage, showing the horizontal in the normal 
flying position 


Geser DETAILS 
The Halberstadt represents, in all probability, the high water 
mark of a two-sentor German aeroplane construction, as it is not 
only woll and strongly constructed, but its general behaviour 
in the air is good according to modern fighting standards. 


Its general design will be gathered from the drawings at the 
end of this report and also from the photographs. Construe 
tional details are dealt with by sketches. 


Span of upper plane : ‚ав 3] in 
Span of lower plane 3 es 034 ft. Ilin 
Chord of upper plane 5 ft. 3 in 
Chord of lower plane — .. 4 ft. 3) in 
Gap, maximum . B $04 ft 
Сар, minimum — .. . +» 8 ft. 8} in 
Dihedral angle of lower plane .. 2° A rear view of the Halberstadt CL.II showing tail plane arrangement. 
Horizontal dihedral of ^ main 

planes. is x U Ы 
Total area of main planes <- 310 sq. ft. 
Area of each aileron : ss 11,6 sq. ft. 
Area of aileron balance .. -. 2.0 sq. ft. Construction. The actual construction of the wings is of er 
Load per square foot . 8.2 Ibs. Wives. especially on account of the novel type of spar 
Area of tail planes о. 13,6 sq. ft. rs ployed. This applies to both the uppe 
Area of elevator .. P 12,4 sq. ft The upper wings are supported by a large centre section The front spar measun inches Ey 1 
Aten of fn^. Us 1 1 6.4 aq. ft. having a span of 6 ft. 3 in. This centre section is at right fa plassa about 4 Inches from the leading ed 
Area of rudder Е vs 7.9 sq. ft. angles to the centre line of machine, but at each side of it; section, but is left full at such points a 
Area of rudder balance .. 1.0 sq. ft the wings are thrown back with a horizontal dihedral of 4 bracing wires are fixed. This spar 
Maximum erosa section of body.. 8.8 sq. ft degrees. The lower wings are smaller in chord and very slightly edge by means of ply-wood, both top and 
ЖОНДОН атоо body 2. 44.0 aq. ft. smaller in the span than the upper. and are fixed direct to the 
Vertical area of body .. 52.8 sq. ft lower surface of the fuselage, and it is to be noted that where It will be seen that on the upper 
Length overall 6... 24 ft the trailing edge joins on to the fuselage it is shaped so as to extended rearwards for a distance of i 
Engine in t 15180 h.p. Mercédès. avoid a surface of discontinuity at the root of the wing. This centre of the spar, and terminates in a 1 
Weight per h.p. (180) . 14.07 lbs. is done by smoothly turning upwards the trailing edge about } inch deep. This construction f 
Capacity of petrol tanks .. 34 gallons. 
Capacity of oil tanks 4 gallons. 
Crew .. єк E Two. 
Guns.. за xs . 1 fixed and 1 moveable. 
Military load on test 5 545 Ibs. 
Total load on test 2,532 Ibs, 


PERFORMANCE 


Speed at 10,000 ft.. 97 m.p.h., 1,385 r.p.m. 


Rate of Indicated 
Air 


Mins, Sec Сілу in 
Ft. Min. Speed. 
Climb to 5,000 ft 9 235 440 69 
Climb to 10,000 ft y ow 30 240 64 
Climb to 14,000 ft. 2. BL 55 RO 58 


Service ceiling (height at which climb is 100 feet per minute), 
13,500 feet. 

Estimated absolute ceiling. 16.000 feet. 

Greatest height reached, 14,800 feet in 64 minutes 40 seconds 

Rate of climb at this height, 50 feet per minute 


STABILITY AND CONTROLLABILITY 


This machine cannot be considered stable, There is a ten- 
doney to stall with the engine on, and to dive with the engine 
of. Directionally, owing to the propeller swirl, the machine 
swings to the left. hut with the engine off is neutral 

Pilots report the machine light and comfortable to fly. The 
manwuyrability іх good, and this feature, taken in conjunction 
with the exceptionally fine view of the pilot and observer and 
the field of fire of the latter, makes the machine one to be 
reckoned with as a * two-seater fighter." although the climb 
and speed performances are poor judged by contemporary 
British standards. 


Priscurat. PorsTs or тик Dist6N. 
Single bay arrangements of wings, 
Conspicuous set back of the mam planes. 
Empennage free from wires, 
Fuselage tapers te a horizontal line at the pear in direct 
contradistinetion to the usual German. practice. 
Pilots and observer's cockpit constructed as one, Gunner-observer on a Halberstadt, equipped for Contour-fighting, with hand-grenades. 


ai 


at rigidity and strength, and at the same time it would 
Ў car to be light in weight 
In the case of the rear main spar, the main member is of 
о box section, and is built up of two pieces let into one 
» u rather unusual manner. ‘This is clearly shown in 
ving. Both at the top and bottom of the spar, thin 
»od are used to cover the glued joint, and on this is 
| above and below, a flat length of ply-wood 7 inches 


ich overhangs the main member of the spar an equal 
t ch side 
I iweb is flanged at each end with strips of wood 
and on these strips are fitted small corner 
support the ribs. The latter are also of 
hich are glued and tacked rails of solid wood, 
\ nt of the wing construction is the fact that steel 
la n n members of the internal 
omr oraetice. These members are made 
hich occur at intervals along the spars 
wing a very large reinforced box rib 
1 tubes considerably simplifies the attach 
wing to the враг. It will be noticed that it 
ple f nd in this respect it is characteristic 
veroplar the whole, which, from this 
s elabo than the majority of German 
to be in many ways more practical 
ard to quantity production 
ULE or PRINCIPAL WEIGHTS 
2532 lbs. 
lbs. ozs 
with aileron, aileron rod, drag 
1 whments, but without lift 
62 n 
1 fixed 52 8 
712 
flang 40 
front, without bolt i3 
ar m 
l vith radiator and gravity tank. 
rank, and bracing wires 101 0 
ach), with fabri тз 
[ with fabric 7.8 
н plete, with hinge clips and fabric 12 0 
th fabri 9 6 
rut 3 7j 
1 vith struts and bracing 
r and shock absorbers 102 0 
multiple coil spring type), each 1 6 
th shock absorber bobbins and caps 14 8 
194 
0 141 
rear 
pl 
D 
the 
1 
} BERSTADT TWO-SEATER, TYPE C.L.IV 
! Notted 9 3Bde. 22, landed near 
JE he main planes 
1 lesign and construct to the C411 
as already been fully reported upon (T.C.642 
} І ions of both 
CLAN 
lar ft, 24 ins 
er plane fid ins 
dihe 1 plane 
iddi 
ider bala 
rea of ] 31 ug ft 
rall ой. 
C.-L, IV. О.І, 11. 
Engine 180 Merc. 180 Merc. 
Capacity of petrol tanks 34 galls 34 galls. 
Capacity of oil system 4 galls. 4 galls. 
Crew Two. Two. 
Guns ,. on 1 fixed and 1 moveable. 


Мїтхов. 


The wings, both in' disposition and construction, are sub- 
stantially the same as in the former machine. The characteristic 
wash-out at the root of the lower planes is even more pro- 
nounced than was the case in the C.L./] machine, It will 
be seen from the photograph that the rear is bent and 
twisted by this wash-out. The exact shape of the trailing edge 
of one of the lower planes is shown in the scale drawings. 

Fig. 1 gives a section of the upper-wing drawn to scale, and 
Fig. 2 a comparison of the upper aerofoil of the C.L. IV. 
with the R.A.F. 14 section, which is dotted. From Fig. 1 it 
will be noticed that the three-ply surrounds to the spars are still 
employed. They аге drawn to scale in Fig. 3. 

The ailerons remain unaltered in the €.L.IV machine, and 
this is also true of the interplane and centre section struts. 

The attachment of upper wings to centre section and of 
lower wings to fuselage are unaltered, except that the tube 
which, in the earlier machine, passed right across the fuselage 
and connected the spars of the port and starboard lower 
wings is no longer found. 


Radiator in Upper Plane. 


Scueputr or Werouts, HALBERSTADT, CLAI 
. with undercarriage, u gun, 
Body, wit age, а Ара т, 


gauges and conti 
ЖЕ зе; 180 Мегсёйёв .. 
Upper wing, complete (no braci: 
Lower wing, complete (with bi 
Centre section, complete (wi 
Gravity petrol tank — .. 
Radiator .. -* s. А 
Centre section strut (Vee) .. 
Centre section strut (straight) 
Interplane strut (front), with cable .. 
Interplane strut (rear), with cable 
Undercarriage, complete, approximately 
Shock absorber (one) .. xe ‘s 
Axle, with bobbins and caps .. 

Wheel, complete with tyre — .. 
Tyre and Маре 65 dE o EL 
Leading spar of wings (per foot run) 
Trailing spar of wings (per foot run) 
Tail plane and elevator (covered) — .. 


Passenger's Gun-ring. 


Fig. 1. Wing Rib of C.L.IV type. 


Fig. 2. Wing Section of C.L.IV with “ Raf 14° section shown dotted. 


UPPLR WING = FRONT SPAR 
Fig. 3. 


Rear Spar of C.L.2 type. 


UPPER WING - BEAR SPAR 


Three-ply reinforcements of C.L.IV type wing spars, 


Front Spar of C.L.2 type. 
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Wing Attachment of Upper Planes 
of C.L.2 type. 


THE HALBERSTADT FIGHTER 


рї for Jun ith contain n dissertation hy 
j Lagorgette upon the Halber ingle-seater fightin 
D 
tte states that the Halberstadt" Company, of 
It, modestly call themselves * cherished of the premier 
r?” and that their machines seem to be mor 
British f tha the French front, if on 
he number which hay en destroyed 
a 1 f netr 
à 87m 8 it.), and slightly 
t І t І 
10.4 
i \ i l 
HANNOVERSCHE. Hannover Waggonfabrik 
Har er-Linder 
t ir for the manufacture of waggon: 
1 ries of two-seat ground attach 
| eneral type shown in the 
Il but the second series of CL. V 
idea being apparently to give 
hile at the same time keeping the 
hat the after gunner ія not "blinded" by и 
THE HANNOVERSCHE CL.IIIA BIPLANE 
1 was brought dowr inti-nireraft 
lar иһ, 191 Aw will А n from 
f highly characteristic design, and | 
| luloid ho upper surfa 
1 fusel D 1 fieation mark ith 
і hat th | f recent 
natruoth мі throughout 
pt in the interplane struts, landin 
1 каап f tho tail 
iging E tempo British standards of design, the 
he biplane reaches a fairly high level, the 
i throughout being sound, and the finish quite good 
f the machine not I my means bad. 
ling particulars of wil re ия follow 
pt 1,792 Th 
Ш 
pper 17.6 aq. ft 
lower i 1424 sq. ft 
ў 00.0 aq. ft 
ft: of í “н 
| vach 10.4 ft 
T l КҮЛҮҮ? 
' t1 10.0 sq. ft 
no of tail 10,2 wq. ft 
f tail play 2 wq. ft 
6.3 nq. ft. appro 
| Wd nq, ft 
Levit O sy. ft 
tal aw bod pft 
i (ft 
per hap 
md Observer 
| Spandau firin 
through propeller 
1 llum on ring 
mounting 
Engi Opol Argus, 180 hp 
Petrol eupaelt 174 galln 
Oil enpnaeits emm 


similar to those in the ЬУ ; Which connect certain cables to 
the bases of the interplane strats. Those ables, which do not 
have to he detached, are fixed to à ring contained in the base of 
the strut (as in the early Albatros) 

This base loped by a block of wood to give it the inelination 
necessitated hy the stagger of the wings 

The piane-wire eross bracing, which composes the internal 
strengthening of the win is fixed to long wiring plates, bolted 
to the inner surface of the spars. The main spars аго of 1 
ection, aud the cabane conneets the upper pair with tho fuselage 
ntre section of the wings is covered with three-ply 


Гре ec 


The lower spars terminate with a morticed butt, which mashes 
with n metal tenon built into the fuselage, and to whieh it is 
pinned hy a bolt and cotter. "his system, imitated from certain 
French machines, now tends to predominate in German aero» 
planes, because it is very simple, aud can easily be taken down, 
and is capable of manufactur on a larger scale than the older 
complicated attachments, apcelally constricted for each type of 
machine 

The seetion of the wing ia well curved and very concave, ns is 
common to all German machines, when intended for speed, 
and they are also very heavy. The trailing edge is rigid 


The fuselage and wings of a captured Halberstadt 0.111 single-seat Fighter of 1916 (120 h.p. Argus As 11 engine). 


Front view of the Hannoversche Biplane 


PERFORMANCE 


(а) Climb to 5,000 ft » 7 mins 
Rate df climb in ft. per min 590, 
Indicated air speed ‚68 
Revolutions of engine 1,4 

(b) Climb to 10,000 ft » 18 mins. 
Rate of climb in ft. per min. 340. 
Indicated air speed 65 
Revolutions of engine 1475 

(e) Climb to 13,000 ft 20 mins, 45 secs 
Rate of climb in ft. per min 190 
Indicated air speed 62 
Revolutions of engine 1,445. 

SrrkD 


min, 


Estimated absolute ceiling e 16,500. 
Greatest height. reached. 14,400 in 39 mins. 10 
sees. 


Rate of climb at. this height 120 ft. per min. 

ү About 2} hours at ful! 
speed at 10,000 ft., 
including ойт)» to 
this height, 
Military load \ 71 545 lbs. 


Air endurance 


SrAnILITY 

The machine is nose-heavy with the engine off, and slishtly 
tail-heavy with the engine on, It tends to turn to the left with 
the engine on 

CONTROLLABILITY 

The machine is generally light on controls, except that the 
elevator seems rather insuficient at slow speeds. It is not 
very tiring to fly, and pulls up very quickly on landing 


View. 


The view is particularly good for both pilot and observer 
The former sits with his eyes on a level with the top plane, and 
also enjoys a good view below him on account of the narrow 
chord of the lower plane. 


Construction. 
Wines. 

The general arrangement of the Hannoveraner wings is some 
what reminiscent of the H.E.S. except of course, that the 
bottom planes have no ailerons. The upper wings are practically 
flat in end elevation, but the lower have pronounced dihedral 
angles of 2.7 deg., and are set with a positive stagger of 2 ft 
7} ins. The chord of the upper plane 19 5 ft. 10$ ins, and that 
of the lower plane 4 ft. 3 ins. In flying position, therefore, the 
trailing edge of the lower plane is slightly in advance of that of 
the upper plane. The angles of incidence marked on the manu 
facturer’s rigging diagram, which is fixed to the side of the 
fuselage, aud stamped on the fabric of the wing, are as follows 


Lower wings 5) deg. at fuselage 
5 deg. nt struts 


Top wings .. у deg. throughout 


The lower wings are carried direct. from the bottom edge of 
the fuselage, the roots of the upper planes being carried on а 
rigidly constructed centre section, which embraces the radiator 
and the gravity feed petrol tank. The rearward portion of the 
centre section is cut away immodiately over the pilot's seat, 
and at this point the wing is about 1 ft. above the upper 
surface of the fuselage. The lower plane has no very pronounced 
wash-out, but this feature is more noticeable in the upper plane, 
and is enhanced by the design of the ailerons, the tips of which 
are set at a slightly negative angle. This gives the character 
istic German appearance to tlie aeroplane when seen in flight 
In contrast with that of the majority of German aeroplanes, 
the wing section is rather flatter than 1 sual 


Tail of the Hannoversche. 


A Hannoversche reconnaissance Biplane, 
Type C.L.V. (second series), with large single 
wee streamline struts and a monoplane 
tail. 


A Hannoversche Biplane, Type C.L.IV, with curious strutting arrangement. (300 h.p. 
Maybach engine.) 


r-Bar Arrangement. 


HANNOVERSCHE BIPLANE 


Span 39 2j" 
Span, Lower Plane 36 84" 
Chord 5' 101^ 
Gap (about) 5° 3° 
Tailplane Span (Upper) 6° 9° 
Tailplane Span Lower 8 0° 
Overall Length 25° 51° 
Engine (Opel-Argus) 180 h.p. 
Propeller „+ 9 4" 


Track 6 o 


Rear Gun Attachment and Ring. 


Interior of Fuselage, looking aft. 


HANSA. Hansa & Brandenburgische Flugzeugwerke A.G.. 
Brandenburg on Havel, Berlin-Rummelsburg and Hamburg 
Wandsbech, 

With л capital of 1,500,000 marks, and a staff of 1,000 work 
men in Autumn, L915, these works were then the biggest concern 
in the German aircraft industry. Manufacturing at Branden- 
burg, repair works at Rummelsburg and Fuhlabûttel. Military 
flying schools for German and Austrian pupils, at Briestly, by 
Brandenburg and at Fuhlsbüttel aerodrome, near Hamburg. 

The German Aero Company, Ltd. was formed in March, 1915, 
with n capital of 450, marks, chiefly by the Austrian 
Commercial Councillor Castiglioni, the first director of the 
concern, and also founder of and controlling the Hungarian 
Aircraft Works, and by the German aircraft manufacturer 
Trinks, for the building of Lohner biplanes in Germany under 
license. 

On the 7th September, 1015, the atocks were raised to one 
million nnd а half marks, and the above name taken by the 

mation of the Hansa Airernft Works, Karl Caspar, 

Hamburg (a former branch of the Gothaer Waggonfabrik), and 

of the Brandenburgische Aircraft Works, into which the Etrich 

Works at Libau, and the branch company, the Sporta Flieger 

Flying School at Johannisthal had been transformed 

е chief designer of Hansa & Brandenburgische Flugzeug- 
werke was Епдіпоег Director Hunkel, formerly of the Albatros 
firm, who brought out the 160 h.p. Mercédés engined tractor 
biplane, on which the Austrian chief pilot of the company, 

Reiterer, put up various passenger altitude record flights, but 

was killed. 

The Hansa-Brandenburg Aircraft Co, was one of the 
three main suppliers of German sea-going aircraft, including 
the CC flying-boat of 1916 appearance and a range of 
biplane and monoplane patrol, fighte connaissance and 
torpedo attack floatplanes, Landplanes included the D 
unarmed scout of 1914 appearance, D.I fighter of 1916, C.I 
reconnaissance-light bombing two-seater, and G.I twin 
engined bomber, 


THE BRANDENBURG SEA MONOPLANE. 

The later Brandenburg W.29 seaplane to land in a Danish 
harbour, ав illustrated, bore evidence of the development in 
the German seaplane line, and the sea monoplane, dealt 
with here, i& the last word in German naval war aviation 

"This craft was known for some time to be in existence and at 
the disposal of Captain Lieut. Christiansen, for North Sea ser 
vice of the Zeebrugge squadron under his command. It is easily 
seen that the object strived at has been to obtain a seaplane 
mount approaching land scouts in controllability, which end, 
however, renders the aircraft apparently difficult to handle, and 
thus confines its pilotage to экеа hands. 

A comparison shows the biplane and monoplane seaplanes to 
have the fuselage with the features of raised body curve and 
tail plane fixing, and rudder form and tho floats-cum strut 
chassis as identical components. Too, the lower planes of the 
biplane appear to be in the same position as the wings of the 
monoplane with its aileron and exterior control cables, and the 
lower wing strut support of the monoplane is another instance 
proving the requirements of skilled handling not to have plane 
damage as the result of a hard descent. 

An excellent view and fire range of both pilot and observer 
will clearly be seen to be attained, besides a live craft, and the 
weight of the floats may to some extent bring the contre of 
pressure in approach of the point of gravity. 


HANSEATIC AEROPLANE WORKS, 
CARL CASPAR. 


An early German pilot of pluck, Carl Caspar, in spite of a heavy 
fall by entangling in cables on an overland flight ín mist, consistently 
partook in the various German competitions, such as the Prince 
Henry, Johannisthal, Round Berlin, East German meetings, and 
others, with various success. 

With headquarters in Hamburg, he founded a flying schoo! at the 
Fuhlsbüttel drill ground there, 

In the last years before the war, he piloted a Gotha “dove " and 
won the 500 prize as third best flight in the “ National-spende 
overland competition as best achievement, He himself started the 
manufacture of similar " Hansa" tauben 

During the war, Caspar has himself been on active service, and is 
said to have been the first German aviator to pay the British islanda 
an air visit, by route of Dover as the usual port of call. 

His aircraft works was, in 1915, combined with the Brandenburg 
company, but separated again later Hanseatic Aeroplane 
Works, Carl Caspar, were then run on a successful scale with a capital 


of £150,000, no news being to hand of the aircraft turned out A Brandeburg W.12 Sea Biplane of 1918 
HANUSCHNMKE. Hanuschke, Bruno, Flugzeugbau, Johannisthal bei 
Berlin. 


A young and early designer and skilled pilot of parasol monoplanes 
His last machine before the war was a Morune imitation, and later 


activity has not been heard of. 


JATHO.  iannoverische Flugzeugwerke, G.m.b.H., Carl Jatho, 
Hannover, Vahrenwalderstrasse. 
Carl Jatho was one of the German aviation pioneers, and for many 
years has produced experimental aeroplanes. Since the formation of 
ihe above company has concentrated on mee raonoplanes, the last 
dove-designed being fitted with zanonia and arrow-shaped wings, but 
nothing was reported of business activity before or during the war. 


JEANNIN. Jcannin, Emil, Flugzeugbau, G.m.b.H., Steeldove and Race 


lane manufaeturing works, and flying school at Johannisthal, 


by the early successful German aviator Jeannin, on his 

Aviatik Company 

T ng monoplanes of Nieuport outlines first produced brought 
in pilots to fatal accidents, a steel “Taube” being then 
ather inal edition, which was one of the fastest German 

of its flat wing section 

the firm has been turned into the Nationale 

\\ e (see latter), under new management, Jeannin leaving. 


JUNKERS-FOKKERS WORKS, Ltd. 


күн 
f of 1917 Hasa 
ion of th vell 
icturer, Fokker, and 


rmat 


mant 


Junker 


wroplane buildin indicates, possibly, 


NKER ALL-METAL (ALUMINIUM) MONOPLANE, 


t applied to andenburg sea mono 
| 1 t plane version of the 
[ nk n h as in this 
f the point of gravity 
tro of pressu The body is of 
t unced stre z behind 
à e planes, pro with large 
| the divided triangular tail fin апа t 
1 мог to be made of corruga 
int of sheet metal, and the rudder, 
attached unsupported to the ste 
post is to he seen on top of 
left. A car type radiator is em 
à and an old-time backwards led 
r the usual V.shaft rest, the 
rward converted, narrow and stream 
clined ones of circular tubes, meeting 


NOTE There is no recent information concerning the 
Hanuschke, Jatho, Jeannin or Krieger firms, whieh in any case 


{ little note. The accompanying information is retained The Junkers J.7 experimental all-metal fighter of 1917, A rear view of the Junkers J.7 Monoplane. 
ely for purposes of record.—Ed developed into the operational D.I of 1918. 


The All-Metal Wireless Junkers CL.I ground attack and escort monoplane of 1918. 


K 


K.K. Karl Krieger, Berlin-Johannisthal 

The Emperors former car driver, pilot designer of speedy 
German monoplanes. Has during the war produced the first 
modern type parasol aircraft in Germany. 


KONDOR. Flugreugworke, т.н 


Works at the Golsenkirchen-Rotthausen aerodrome. 


Formed by the aviator Joseph Suvelack, who has brought out 
various monoplanes, biplanes and seaplanes. 


Killed on active service on an Albatros biplane in combat 
with British aircraft. 

The designer Westphnel has apparently during the war joined 
the firm, producing now а tractor biplane, 160 h.p. Mercédès 
motor, on which nn altitude record with four passengers was 
established at Jobannisthal. 


Wartime aircraft included the W.1 two-seat biplane of 1915 
and a string of D Type biplane fighters. Its final product wa 
the E3 (E111) built for an October 1918 fighter competition 


The Kondor E 111a ** Wireless '' Parasol Monoplane (200 h.p. Goebel 
rotary engine) which gives a speed of 200 kms. per hour and a climb 
of 5,000 metres in 11 minutes. 


L 


L.F.G. ROLAND. Lutt Fahrzeug Gesellschaft m.b.H 

City office: Berlin W. 62, Kleiststrasse. 

Builds Parserol airships at Bitterfeld, aircraft works at 
Adlershof, the latter were almost completely burned down on 
September 6th, 1916 

The early type aeroplanes wero a “Taube” monoplane with 
elevator tail and an “Arrow " biplane, on which Bruno Langer 
put up the first German duration record of 14 hours in 1914 

A tractor biplanc of general type was manufactured daring 
1914-15, while the 1916-17 model possess the features given 
below. 

As the pre-war and early war monoplanes of Germany 
wore generally nomenclatured "Tauben" (doves), owing to 
their zanonia back-swept shaped planes, the latest German 
fighting biplanes (like Roland, Halberstadt, and so on) are likely 
to be named “ Walfische" (whales), as their aspect comes to 
them from the big front part of the body, which houses the 160 
h.p. or 220 h.p. motor. 

The Roland is the name of aircraft manufactured by the Luft 
Fahrzeug Gesellschaft (L.F.G. by initials), at Adlershof, suc 
cessors of the old German Wright Aeroplane Co., and thus not 
to be confused with the L.V.G. Co. at Johannisthal (Luft 
Verkehrs Gesellschaft, or Air Traffic Co.) 


Operational warplanes included the C.II of 1916-17 use, 
and D series fighters (D.I, D.II, D.II and D.VI) 


A curious ROLAND C. IH reconnaissance and escort two-seater biplan 
plane. It will be noted that the "single strut 
body arrangement recalls Mr. R. К. Macfie'« design of 1911 


The Kondor E 111 Wireless Parasol Monoplane. 140 h.p. Oberursel rotary 
engine), which is said to give a speed of 195 kms. per hour and a climb of 
5,000 metres in 16 minutes 


CMS 


Three-quarter Rear View of the Kondor D VI Biplane. (140 h.p. Oberursel 
Ur ill rotary engine.) The elimination of the centre section. in an 
endeavour to improve the pilot's vision, should be noted 


Front View of the Kondor D VI Biplane. (200 h.p. Goebel rotary engine 


L.F.G. ROLAND C.II 
The details of the C.II given here are based on a machine capture 
1916, This Roland biplane was a two-seater with the passenger behind 
sions being 
Span of plar 


з, 10.3 metres (33 ft 9 Vein) 
Chord of planes, 1.60 metres (about 4 ft. 6 in 
Gap of planes, 1.55 metres (about 4 ft. 6 in 
Length, 7.70 metres (25 ft. 3 in 

Maximum weight, 1,284 kg. (2,831 Ib.) 
Engine, 160 h.p. Mercede 
Propeller, length, 2.70 metres (about 9 ft.) 
Propeller, pitch, 1.85 metres (about 5 ft. 6 in 

Only the upper planes had ailerons, which were wor 


were two hollow longitudinal spars, the front one 85 mm. by 25 mm. th 
mm. by 62 mm. measures, having a gap of 60 centimetres, the latter beir 
middle of the pls 


he upper planes are cut away above the fuselage to add to the view a 
The sídes are also perforated with windows. This f 
The plane mounting is on a single cabane, not a pair, one ea 
D.F.W. of 1914 
The landing chassis is ordinary with a claw-brak« 
The armament is a Parabellum gun mounted on a gun-ring 


As to performance, the following res are available 

Rise to 500 metres (about 1,500 ft.) in 4 minutes; to 1,000 metres (at 
8 minutes; to 1,500 metres yout 4,500 ft.) in 14 minute t 2,000 metre 
ft.) in 22 minutes. Maximum speed is 165 km.p.h. (102 miles per hour 


of 1916-17, with pilot and passengert above the uj 
" idea is not new in Germany. The engine is a 160 h.p. Mercedes D. 111 


THE ROLAND SINGLE-SEATER FIGHTER 


particulars 


ter fight For rmation and 
ira r ndebted to the editor of that 
Р which first made its 
March c quently encountered 
F n sector 
the machine are as follow 
pl $.90 m 
8.50 m 
t} 6.95 m. 
2.95 m 
gms., is slightly greater than that of the 
The lifting surface being 23 sq. m, the load 
metre of surface heing 36 kgs. (about 7.3 Ibs 
Г 
t s worthy ot special notice 
rely of plywood, covered with fabric, monocoque 
1 has ar 1 section finishing up with a vertical 


T truction is of the lightest, the framework consisting 

extremely thin longerons extending the whole length 
з due only to two plywood partitions uniting the 
top half with the middle of the bottom half. The 
ness of the six layers of the plywood is only 1} milli. 
At the rear of the pilot's seat one can count only four 


pilots seat and the engine there is a superstructure 
which thins itself at the top to a fin 11 m. thick 
ached the radiator and the upper plane 


e is hollowed out to provide 
ement replaces the cabane. 


ection of the upper pl 
he radiator This arran 


пе finds on the lower part of the fuselage two shoulders, one 
to which are fixed the lower planes 


r the tail skid, built of timber and shod with metal, 
the fuselage through a kind of swelling, reminiscent 
rt practice 


The pilot is seated high up, his view being assured by two 
wind-sereens placed one on each side of the central ridge. The 
field of view ahead is very obstructed, and visibility is not во 
g ] as in other machines. 


THe Urrrn PLANES 


planes are trapezoidal in plan, unequal in span, without 
ror dihedral, but swept back 14°. Their chord is uniformly 
and their gap 1,34 m. 


Tho ribs are perpendicular with the leading edge, and, as each 
rut of a pair is attached to a common rib and the wings are 
back, the struts are not exactly one behind the other. 


The upper planes are formed on two spruce spars placed 
83 m. apart, the front one being .13 m. from the leading edge 
There are twelve ribs which are placed .37 m. apart and are 
paced with laths 10 mm. wide, running from the leading 
edge to the rear spar. 


in 


The distance between the main spars is maintained by four 
compression members of steel tube, These tubes are 25 mm. 
diameter and are placed at equal intervals of 1.30 m. ; and are 
cross-braced by piano-wire 3mm. thick. Two fabric strips between 
the leading edge and the front spar, and two others between the 
front and rear spars alternately pass from one rib to another, 
over and under. 


Certain angles in the wing Mame are kept very rigid by ply- 
wood angle pieces: 


The ailerons, which are fitted to the upper planes, do not project 
and are unbalanced. A strip of plywood placed over the fabric 
protects the aileron hinge at ite attachment to the rear spar. 


Along this line the aileron measures 1.82 m. It is .42 wide. 
Its axis is а 30 mm. tube, Tho aileron cranks are operated by 
two vertical tubes, Nieuport fashion, 


In the upper left hand wing is found a gravity feed petrol tank. 


Longueur totale 6795 


Side Elevation of the Roland Single-Seater. 


Racialeur 


The upper planes are attached directly to the highest part of 
the fuselage with the help of a special bolt which recalls the 
system of attachment described on the L.V.G. C.1V. type. 


Tue Lowen PLANES. 


The structure of the lower wings is like that of the upper wings. 
The spars are disposed in the same way, and consequently main- 
tain the same distance between one another. There are ten ribs 
to each wing, of which nine are .01 of a metre and the last .025 
of a metre thick, Between each of them there is also a light 
lath 10 mm. thick. The bracing is the same as in the upper wings, 
except that the struts, made of four steel tubes, are slightly 
different, the first being of 20 mm. and the three others of 25 mm. 
From the first to the second is 1.17 ms., from the second to the 
third 1.13 ms., and from the third to the fourth 1.11 ms. 


The lower wings are fixed up against the rudimentary planes 
on each side of the base of the fusclage. 


Roland type D.2 . moniace 


Envergure superieure 


:90 
nfeneure 50 


In rigging one notices an incidence of 4 degrees at the second 
rib and 3 degrees it the soventh. The interplane struts are 
of tube of .025 ms. diameter, placed inside a streamline of woo, 
which gives them a depth of .09 ms. 


Tai. 

The whole tail unit has the aspect of a trapezium with at the 
base a large tri lar piece of small depth cut out 

The fixed tail plane is of wood, and the two balanced members 
forming the elevator are entirely of metallic construction 

ling edge of the fixed tail plane із of wood hollowed 

оп the inside. A piece of wood, which traverses the fuselage and 
sticks out .6 m. on each side of it, is embedded in the hollowed 
part of this leading edge, and thus ensures absolute rigidity 

Two struts of streamline tube running from the top of the fin 
to the angle of the elevator assist still further this rigidity 

The rudder is almost rectangular in form, with rounded angles 
Tt is balanced by a triangular part prolonging the fin, of which 
the leading edge is similarly oblique. 

The rudder is built of tubing ai: 1 the fin is of 3-ply wood, forming 
part of the fuselage. 

The control cables of the elevator are concealed inside the 
fuselage, and the control cables of the rudder only come out 
of the fuselage about | metre from the end. 


Moron. 
The single-seater Roland D.II is fitted with a Mercédès engine 
of 160 h.p. of a type already described. As well as the supple 


mentary tank posa in the upper left pues, it has a tank 70 Wing Attach. 


y 70 by 2 
by 70 by 25 pl under the rudder bar. ту 

ARMAMENT. ; 

There are two Spandau machine-guns operated by the motor / 


They are placed one on each side of the engine inside the 
fuselage, from which they only protrude at the front 


- General Scheme of the raised portion of the 
UNDERCARRIAGE Fuselage-in front of the pilot. 


This is formed of two tubular V's held together by two cross 
cables. Their point of attachment corresponds exactly to the 
base of a partition of the fuselage. The axle is placed between 
two tubes and is enclosed in a streamline casing. The wheel 
track is 1.75m. The wheels are 760 by 100 and the springing 
is of rubber cords. 

It has been said that the D.II Roland, owing to its light 
construction, often suffers from a deformation of its fuselage 
and is EY apt to spin. No test of this machine having yet 
been possible, this opinion cannot be based on the evidence of 
тз. lt їз, however, certain that this machine, 


our own 


which was quite a new idea at the time of its creation, has 
been among the best of the German chaser machines, and was 
still in use in May, 1918, in certcin of the enemy escadrilles. 


A Roland Single-seat fighter of 1918, Type D Vib. (150 h.p. Benz Bz Illa engine).W 
production for the German air force and navy. Achieved 114 miles per hour 


iu T Pus " М " An Experimental Roland Type D.XV Single-seater Biplane. (160 h.p. Mercedes engine 
An Early (1917) experimental Roland Triplane, Type D IV. First L.F.G. Roland with tne machine was the 2,000th war aircraft turned out by the Roland factory 
wooden 


clinker-built fuselage. (160 h.p. Mercédés engine.) 


A Roland Single-seater "Wireless" Biplane, Type D.XV in third prototype form. (190 h.p. A Roland Single-seater Fighter, Type D XIV. (160 h.p. Goebel engine 
B.M.W. engine.) 


An early (1915) Type, Twin-propeller and Single-engined Roland Biplane, Class С 1. (260 h.p. 
Maybach engine.) Remained a prototype. 


| 


A Roland experimental Single-seater Biplane, Type D Vib. (190 h.p. Benz engine.) 


last Roland fighter was the experimental Type D XVI (160 h.p. eleven-cylinder 
alske Sh III engine.) 


LINKE-HOFFMAN. Werke, Breslau. 

t known of this firm, which was not much heard of 
when certain illustrations of its products 
the German Presa. 


1 that none of its products have been used in any 


The Four-engined, Single Airscrew Linke-Hoffman R.II prototype bomber of 1918. 


Linke-Hoffman R.I of 1917. using four 260 h.p. Mercedes D.IVa engines carried inside fuselage. Remained a prototype bomber. 


L. T. G. 


bei Berlin. 


The Luft Torpedo-Gesellschaft, of Johannistal, a company 
Which has recently been establish manufactures a seaplane 
fighting aeroplane, called the arly similar in 
appearance to the Albatros fighter. 

The wings have no dihedral nor are they swept back, and 
the chord of the lower planes is slightly less than that of the 
upper. 

Tho upper wings meet the top of the fuselage 

On either side there is one pair of interplane struts; placed 
closely one behind the other (the rear spar has behind it more 
than half of the wing), and the struts approach one another 
slightly towards their bases. 

The ailerons do not project, and аг compensated by a 
forward projection, as in other new German machines. 

The tail planes are like those of the Albatros fighter. The 
rudder and fixed fin are similarly placed above the fuselage, but 
are slightly more oval. 

The landing-carriage, especially its rear members, is placed 
somewhat farther forward than usual he propeller has a 
revolving pot. The motor is a 150 h.p. Benz Bz III. Six went to 
the German Navy in 1918 


The Luft Torpedo-Gesellschaft, Johannisthal, 


L.V.G. Luft Verkehrs Gesellschaft m.b.H. Worksand civil 
flying schoo! at Johannisthal acrodrome. Military flying 
school at private aerodrome in Koslin, in Pommern 


One of Germany's largest aircraft works, if not the largest 
one. It is situated at the Johannisthal aerodrome, by the 
Zeppelin and Pursevat airship sheds, of which the latter serves 
as its giant erecting shop, as the firm ran in its early days an 
air traffic service with Parseral airships, from which the name 
of Air Trailic Со, Ltd. was taken 

Having hitherto chiefly produced Furman box kite types, the 
company aequired. in 1912 the service of the Swiss engineer. 
Franz Sehneider, who had helped to design the various Nieuport 
monoplanes. 

On being appointed a director of the L.V.G. firm, Schneider 
brought out, first, a monoplane following closely on the lines of 
Nieuport practice, which, however, proved unsucceseful, so long 
as only stationary motors were manufactured in Germany, bot 
with an S0 h.p. German Gnóme motor won second prize in the 
three cornered flight, 1914, and first prize in an attached com- 
petition classified by horsepower, and then a biplane which has set 
the standard to the general German military tractor type. It 
secured the three first places in the 1914 Prince Henry flight, 
and has been built under license by Otto, in Munich, for the 
Bavarian army and has heen copied by Euler (sce both) 

Herr Schneider has now left the firm, and has started a 
factory of his own. 


No data 


available 


: LVG BI 1 
Type Biplane. 
Length feet (in.) 25 7 
Span «feet (in.) 47 8i 
Area sq. feet 431 
total, lbs. 1,683 
Weight ... | 
useful lbs. 
Motor h.p. 100 Mercedes 
Speed m.p.h. 63 110 


Number built during 1012 


Notes.—Against the German army tractor biplanes can be said that the view and 


bomb dropping facilities of the observer are not the best 


Accompanying war device, shewn apparently on an L.V.G. biplane, 


bombs to be dropped clear of the planes. 


Monoplane 


80 Oberursel 


allows the 


The L.V.G. Two-seater Biplane. Type C.V. 


Aileron Lever, 
C.VI type. 


AiLtRON 


Oo Aileron Hinge. 


Aileron ^c 
Lever, 


C.V. type. 


E E а 


Interplane Strut, C.V. type. 


L.V.G. monoplane showing distinct Nieuport characteristics 


L. V.G. BIr 


connaissance biplane of 1914-15, unarmed and using either a 110 h.p, Benz or u 100 h.p. Me 


Va g à crude bomb-shoot by which hand-dropped bombs are prevented from hitting the wings. 


French military photograph. reproduced from ** L' А торле" 


aiknance and 
French. 160 


The gun-ring 
general purp 
h.p. Mercedes D.II engine 


g 81 miles per hour 


An L. V.G. C.II biplane, 160 h.p. Mercédés engine of 1916 type. Note the 
radiator built into the centre sections of the wings 


THE L.V.G. TWO-SEATER BIPLANES. 

The following illustrations and notes are 'erned with two 
L.V.G. biplanes, of which one is of the C. V. type, while the 
other, a C. VI. type machine, is of later design, embodying 
certain alterations and improvements. The C.V. machine is 
allotted G/3BDE/5, and the C. VI, which brought down 
near Proven, on Aug. 2nd, 1918 by two S.E , piloted by 
Lieuts. Gordon and Gould, is allotted G/2Bde/21 

Any description which follows and is not definitely stated to 
apply to either model must be read as appertaining to the 
C. VI. type. 

The C. V. machine was only slightly damaged and' has been 
put into flying order, but the C. VI. has suffered severely, and 
it must be stated that on this account the С.А. drawings at the 
end of this report are not guaranteed to be of absolute accuracy 
in every respect. The greatest care has, howev been taken 
in their preparation, and only features of rigging such as 
dihedral and stagger (besides the tail planes, which are in à 
very fragmentary condition) are at all doubtful. In matters of 
detail the drawings are accurate. 

Some leading particulars of both machines are given 
below:— 


Weight empty 

Total weight Lr ^ aa 
Area of upper wings (with ailerons) 
Area of lower wings 

Total area of wings — . ; 
Londing per sq. ft. of wing surface 
Area of ailerons, each > 
Area of balance of aileron 

Area of tail plane. . 

Area of fin . 

Area of rudder n X 

Area of balance of rudder 

Area of elevators .. Я 2 
Area of balance of elevator (опе) 
Total Weight per h.p. 
Crew ne ә . 2—Pilot and Observer. 
Armament .. 1. — .. 1 Spandau & Parabellum gun 
Engine н AM zh .. 230 h.p. Benz 

Petrol capacity es 524 gals. 524 gals 
* Assumed same as C, V. Type. 


Wives. 


There are several important differences between the arrange- 
ment of main planes of the two models, as will be seen by referring 
to the General Arrangement Drawings. 


The wings of the C.V. L.V.G. are without stagger, and are not 
swept back, and both upper and lower planes are set at a dihedral 
angle, this being 1 deg. for the uppér and 2 deg. for the lower 
wings. The lower planes are smaller all round than the upper, 
ard have rounded tips. The upper planes only have ailerons, 
which are of equal chord throughout their length, and are balanced. 
These planes Бога: ваа: End recently, the usual enemy 
practice, by being joined at their roots to a central cabane. There 
is, therefore, no horizontal centre section in this aeroplane, except 
for the 3.ply box (about 4 in. wide), which surrounds the hori- 
zontal tube of the cabane. For improving the view, the upper 
plane is eut away over the pilot's cockpit. Relative to the crank- 
shaft the upper wing has a constant angle of incidence of 5 deg. 
That of the lower wing is the same, except at the tip, where the 
angle is washed out to 4 deg., and at the root to 44 deg. 


7 lbs. 


Rear and front views of the L.V.G. Biplane. 


Type C.V. 


attached to the body by 


© particular p 


Schedule of Principal Weights (C.VI Type 


i T 
iout undercarriage, engine or centr 

440 о 

i iplete (no ailerons) 76 12 

‹ i complete (with ai 85 4 

hout struts or cable 64 0 

trut 5 8 

each 3 1l 

1, each 8 4 

I elevator, covered, complete in one pier 14 8 

mprising 

V һа 20 1 

Wheels, with tyres 55 8 

ixle caps, with pin 0 6 

k absorber bobbins А 

rbor 266 
Axle and fairing og sy 

( on tube in front of Axle 3 0 

I wires, with strainers 20 

4 F 0 10 
arriage, complete 132 654 

kid, bar 4 6 

Brass oil tank, with 20 ins. copper pipe 9 d 
Ammunition magazine (aluminium) 5 о 
Exhaust pipe к ео 
Sr ANC] 
D without airserew Ф 23 12 


L. V.G. SCOUT, D.V. TYPE. 


In this L. V.G. the streamfining embraces both the interplane 
and plane-cum-fuselage connecting twin struts, of more or less 
V structure The inner set is provided with & round cutting in 
t tr Mining. The steepness, though not markedly whale 
type, camouflaged body of the L.V.G. may be the result of 
the employment of a powerful stationary motor. The chord 
of the lower plane of the L.V.G. looks large for a scout; the 
rudder asks for comment. Considering the large impulses on a 
»cout rudder from hard work the unsupported position seems 
daring. The hinged fixed plane and elevator position of the 
L.V.. Scout is that of the Brandenburg se aplane fashion 


The L.V.G. D.V. prototype slab-sided fighter of 1918. 


Front and three-quarter front views of the L.V.G. Biplane. Type. C.VI. 
ailerons and the different nose-piece. 


Three-quarter rear view of the L.V.G. Biplane Туре C.VI. 


An L.V.G. Single-seater Scout produced towards the end of the War, 
h.p. Benz Bz ШЬ.) 


presumably of the D.VI class. Final LVG fighter of the war (195 


Note the absence of balanced extension on the 


ERMAN AEROPLANES 


Axle Springing. 


Alleron Contro! Pulleys. 


Construetion of Fuselage 
End with Tail-Skid 
Attachment of L.V.Gs. 


Under-Carriage 
Attachment. 


Tail Skids 


Control Column C.V. Control Column C.VI. 


\ (су) Rudder Bars. 


SS 7 


m DIIS RM. 
Engine-Mounting Bulk-heads with E, — : 
Aluminium Sirip to protest {breve «Е ; Йй NON D) : 


ply against dripping oll. 


L.V.G. Biplane. Туре C.V. 


ТИШ 
ТЕПЕ 
Ў 


t 
| 


L.V.G. Biplane. Type VI | 


i 
ü 
{ 


- —MX 


Lower Wing Ribs of C.VI type L.V.G. 


C.VI type Wing 


An L.V.G. С.ЛИ Twin-engined Tractor Triplane. Note, as in the Friedrichshafen and the Gotha the “sawed-off” nose. atend 
of war (two 245 h.p. Maybach Mb IV engines). The G.I biplane bomber (prototype only) had appeared in 1915. 


М.В." Melli Besse. This female aviator, with her 
husband, Charles Boutard, ran a flying school as a limited 
company at Tohannistbal 

They manufacture a two seater M.F. "Taube " with 100 h.p. 
Mercédès for their own school work, а Л.В. single-seater 
“Taube” as a sporting mount, equipped with a 50 h.p. Gnóme 
or Аптап, yet both types only on a small scale, and produced 
just prior to the war for Warnemünde seaplane meeting л 
flying boat with a 200 h.p. Mercédès engine mounted in the 
main float, with a reducing hevel drive of the propelle 

No fresh information 


MERCEDES-DAIMLER. 


Mereédés- Daimler Motorcar Gesellschaft, Aeroplane Works 
Singelfingen 
The famous bu 


ders of aero-engines. During the War 
extended their activities to the building of aireraft. No other 
information is available beyond the illustrations attached and 
the inscriptions thereto. 


MERCUR. Flugzeugbau G.m.b.H., Berlin. Joint stock 
00,000 mark. Not known to produce a model of its own 
Likely sub-contractors. 


A Mercédés-Daimler Single-seater "Wireless" Paraso! Monoplane, Type L 11, with 


curiously-shaped wing-tips. 185 h.p. Daimler 0.11 engine. 


NAGLO. 


Naglo Yard, Wein Meisterhorn, Pickelsdorf-Spandau, nr 
Berlin, 

As far as can be ascertained, this firm's activities have been 
purely experimental, and the quadruplane illustrated is their 
only known produet. 


N.F.W. National Flugzeug Werke, G.m.b.H. Works anda 
military flying school at the Johannisthal aerodrome, bei 
Berlin. 

Into this the former Jeannin Company was transformed on 
June lóth, 1915, béing taken over by Counsellor Bernhard 
Meyer (sce D.F.W.) 

A traetor biplane of the general German army type is 
being manufactured, and the military school of flying is ran 
on large lines with a staff of 120 men at that date. 


Tx 


Seating arrangement and wing fitting of N. F.W. B.I biplane of 1915 (120 h.p. Argus As II.) 


A Mercédés-Daimler L.6 fighter of 1918, using 185 h.p. Daimler О.ШЬ engine. Six 


built as 0.15, 


A Mercédés-Dalmler Single-seater Biplane, No. 9. One only, with 185 h.p. Daimler 1110 


engine. 


An Experimental Naglo Quadruplane 


таре. 


O 


OTTO Werke, München 46, Gustav Otto, Aircraft Works, 
М : 


rield-strasse 76. 
Flying schools at Oberwiesenfeld and Puchheim. 600 
A biggest South-German aireraft works, the Otto 
Company hay always been the chief contractors of the Bavarian 
1 › һауе own flying ser within the Imperial 
German pilot, Gustav Otto, manufactured. first 
n shorthorn type, on which the Emperor's first 
was won in an altitude flight by Baron von 
the J г Meeting, 1911, later опе 
first on which a four passen 
ration world’s record was put up, then the characteristic 
led pusher biplane, which, when abandoned, wasstill 
Johannisthal branch, the Ago Company 
building L.V.G. biplanes to the Bavarian 

1 і іп 1914 

biplanes of own and conventional 
I ind, as in the of the early 
Ў ve been employed now of 200 h.p., 
Ot e taken over by the big German 


Au, Nürr 


V. Diesel engines of the German 


erg (building 


bmarines), and 
B n Works, light cara z 
гей le aeroplun aero engine 


PIPPART-NOLL.  Flugzcugbau-Ma 


I 1914 
н el cabl 
“with 
PFALZ. 1 ko G H., Sp on Rhine 

t r I scl of whom has 
t war, a military model, similar to the 
ng 120 km. with a 100 h.p. Rapp 
1 la Germany, hut Bruno 
Swakopmund-Karibil> 


latter city on a Pfal 
k's A viatik biplane used 
West African campaign 


Front view of the Pfalz Single-seater D.III Type. 


а Pfalz fighter monoplane has been pro 
irance to the Fokker, but sometimes with 


ed for firing through the propeller instead 


Three-quarter rear view of the Pfalz Chaser. D.III Type. 


oy 


THE PFALZ D.III SINGLE-SEATER (С. 141). 


"This machine landed in the British lines near Bonnieul. on 

b. 26th, 1918. It is a single-seater scout of interesting design. 
The number D.3, 4184/17 js painted on the fuselage. Prom its 
light construction and clean design, and from the great amount 
of care that has been taken to keep the fuselage of very good 
streamline shape and хо free from irregularities, it appears. to 
he the result of à. serious attempt to produce a scout machine 
with good performance. 


Iu this connection the actual performance of the aeroplane as 
given below is especially interesting and instructive, 
Some leading particulars follow s— 
Weight empty E 1.532 Ibs. 
"Total weight Ў 056 Tos. 
Area of upper wings 151.6 sq. ft 
Area of lower wings 
Total area of wings 
Loading per sq. ft. of wing surface 
Area of aileron, each 


The PFALZ E. V monoplane.—This machine closely resembles the fixed engine Fokker. Not all of the 20 ordered were 
built 100 h.p. Mercedes D.I engine, allowing 103 m.p.h 


PFALZ D.III — continued 


Area of balance of aileron. , 0.6 sq. ft 

Area of tail plane .. Y 12.1 sq. ft. 

Area of fin. . D 2.8 sq. ft 

Area of rudder 4 i 0.0 sq. ft 

Aren of elevators 2.7 sq. ft 

Tota! weight per h.p. 2,84 lbs. 

Crew.. ie . 

Armament Spandau guns firing 
through propeller 

Engine б 160 h.p. Mercédés. 

Petrol capacity 21} gallo; 


Oil capacit, 


PERFORMANC 


(a) Climb to 5,000 ft 


Rate of climb in ft. per min... 


Indicated air speed 
Revolutions of engine. . 


(b) Climb to 10,000 ft. 


Rate of climb in ft. per min... 


4 gallons, 


6 min, 55 secs. 


Indicated air speed 67 m.p.h. 

Revolutions of engine. . 1,310 
(c) Climb to 15,000 ft. ^ 31 min, 20 sec. 

Rate of climb in ft, per min... 110. 

Indicated air speed. 50 m.p.h. 

Revolutions of engine . . 1,280. 

SPEED. 
At 10,000 ft. verts URS inp: 
At 15,000 ft. ts 2S +, 91b m.p.h. 
Serviee ceiling at which rate of 
climb is 100 ft. per min, . -. 15,800 

Estimated absolute ceiling «» 17,000. 
Greatest height reached .. „+ 15,000 ft 
Rate of climb at this height 110 ft. per min. 
Air endurance es ++ About 2} hours. 
Military load EE ue .. 281 Tbs, 


STABILITY AND MAN@UVREABILITY. 


This machine is reported to be stable laterally and unstable 
directionally and longitudinally, It answers well to all controls, 
much better than does the Aljatros D.5, but tends to turn to the 
leftin flight. Tt is not tiring to fly, and is normally easy to 
land. Though the tail skid is of the non-steering type, no diffi- 
culty is found in directing the machine on the REA. 


View. 


As may be expected from the shape and disposition of tho 
wings, the view is excellent in all directions—except, perhaps, 
on а downward glide, when the top plane interferes to some 
extent, 


Wises 

The wings and wing bracing are а сору of the Nieupor: 
practice, The top plane is in one piece, and has no dihedral 
angle. The smaller type lower planes have a dihedral angle of 
1 deg. 

In flying position the leading edge of the upper plane is 15 
inches in front of the leading edge of the lower plane. 

Ailerons are fitted to the upper wings only, and both upper 
and lower planes have tho characteristic wash-out at the tips 


Wine CONSTRUCTION. ^ 
The spars of this machine аге well worthy of attention. The 
webs are made of a thick central core of good straight grained 
wood, covered on each side with one layer of extremely thin 3- 


The flanges aro spindled to give good glucing area and fillet, and 
diaphragms are fixed ut each rib to transmit the sheer stress 
across the spar. This is а good feature, and might with advan- 
tage be incorporated in all box spars. 

he ribs are built up in the usual way of 3-ply and flanges, 
and are of light construction. 


Front Spar Construction, D.II 


Fuselage Construction, D.II. 


Construction of Tail Unit, showing Rudder, part of 


Elevator and Fin, D.III. 


© к 


Method of Covering Fuselage, 0.111 


Rear End of Fuselage showing method of b 
and of attaching the Tail-Skid, 


Interplane Strut and Mounting, D.III. 


the Fin 


PFALZ SCOUT 


Diredrel Angie (Lowe Piane) 1* 


Control Column, D.II. 


са аьа — AIPÓY ‹ 
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THE PFALZ (D. XII) SINGLE-SEATER FIGHTER. 


This aeroplane, which was allotted G/H.Q/U, was brought 
down near Dury, on 15/0/18 ; by Lt. Cameron (No.1 Squadron) 
and Capt. Staton (No. 62 Squadron). 


Although in. construction it is strongly reminiscent of the 
Nieuportdike type of Pfalz the design of this machine is 
entirely: new, and is of considerable interest, 


GkNERAL. DESIGN, 


An will be seen from the general Arrangement drawings, 
the DPXH Pfalz hus а car-type radiator in front of the engine, 
and орки which have two bays a side, The lower planes are 
faired off into the body in the characteristic Pfalz way, but 
the fin, which in the earlier model was built of 3-ply as an 
integral part of the body, is now u separate fitting 


Area of upper wings (without 
ailerons) .. А 2 ^ 

Aven of lower wings (both) 

‘Area of aileron (one only) 

Area of balance of ailero 

Area of elevators (each) 

Aren of balance of elevator. (one) 

Aren of rudder — aa 

Area of balance of rudde e 

Aron of tail plane (both sides) 

Area of fin .. КА n 5 T 

Area of body (horizontal). . + 982.8 sq. ft 

Aroa of body (vertical) 53.0 sq. ft 

e 180 h.p. Mercédès 
18] gallons. 

Two Spandau. (fixed). 


sq ft 
sq. ft 
sq. ft 


The portion of body 3:ply which 
weight and permissible load is m 


Wires. 


"The flat upper plane is built in one piece as before, but the 
centre section contains neither gravity tank nor radiator, and 
the tips are no longer heavily raked, Tho two ailerons of high 
aspect ratio, are very similar to those of the D.V/7 Fokker, as 
are the placing of the radiator and the form of the interplane 
struts. 

Tho lower planes, which aro attached to a kind of contro sec- 
tion that may be said to grow out of the body, are of the same 
chord as the upper plane, and only slightly shorter in span 
The lower planes possess a dihedral angle, in this case of 1) 
deg., and the two pairs of interplane struts on each side slope 
outwards, 


"The attachments of the lower plane to the body are un- 


changed. 


A lug on the fuselage has a cireular-seetion hase round which 
the open end of the tuhe on the spar fits, while tho lug itself is 
sinned into the fork on the spar in the ‘usual manner, Both 
fion and pear spars are attached. in this way, 


pars an inscription regarding 


A figure shows the upper nerofoil section compared with that 
ofthe RAF. 14, which is shown dotted. Tt will be noticed that 
the two sections approximate more closely than was previously 
the enso, 


ihe wing constenoti rand lower planes is similar 


of upp 


Bach wer wing contains LE ribe, spaced at equal intervals of 
wool leading edge of the plane 
ion, but is more solid. Tho spars 

me 


approximately 13). ins, 
js not of the usual © ©" к 
retain the former Pals design. but the section ін of n s 
xhnpr than. formerly, aud the fanges are not spindled, Th 
Wpper and lower plane spars aro exactly similar. As those 
pointe where the strut attachments occur, the spars are 
solidified hy the insertion of small blocks of wood. The 
various componente of the spars are very strongly 
together with a casin cement, and fabric ія glued round. the 
whole. 


‘The tape lattico work that was found in the oll type faf 
between the spars, and between the rear spar and. trailing 
edgy i no longer present, hut. a vertical rectangular-section 
strip of wood lies parallel to the tween that mem 
ber and. the trailing edge, and strips of wood are tacked on 
to the lending edge, and on to the two xpars, and finish just 
Те this strip. These. false ribs are placed midway between 
the trae ribs, and the space between euch. false and truo rih 
is again bisected by another strip. These pieces simply pass 
from the lending edge to just behind the front spar, and are 
built up with А vertical strip so that the whole is of T section 
The ribs are of a 2 mm, 3 ply, with flanges tacked on in the 
wal way, and are lightened. The trailing edge is of wire 
and each rib has fabric sewn over it, There » 12 steel com- 
jression tubes in the upper plane, and five in each of the 
lower planes, ‘The bracing varies from steel tie rods of 5 mm 
diameter to 12-guage piano wire. 


вр 


PROPELLER. 


This is of Heine make, N 06; diameter 2.780 m., piteli 
2,000 m. It has eight laminations of mahogany and walnut. 
NeurpeLE of Prixcipan Wetcurs. (D.X77 Tyri) 

los, ozs 
Fuselage, hout engines, guus, auxiliary tank or 
Фали, but with main tank and tail 
Starboard lower wing, with control cables hut i 
bracing wires: Only one side. fabric covered .. 46 0 
Upper wing, with bracing wires, hut only one side 


fabric covered a a. + 127 0 
One centre seetion M strat. . х 74 
Tadintor x x T i. ча 5 
Brass vil tank . „> ix 5 1 
Auxiliary petrol tank bs 7 8 
One outer N strut „2 + E зу 
Fin (covered)... е5 ФЕ Vx LA 


It ох: 7 
One inner N strut 10 6 One lower plane, covered, but without bra 
Aileron (covered) 7 12 vire 
Aileron hinge rod 0 8 Com ipper plane, covered, with 
3-ply tail plane stimated) 10 0 bracing wir adiator, and gravit 
Aluminium rose 14 One centre yn strut 
Cockpit cowl and padding 6 Radiator 
One aluminium side cowl 12 Brass oil tank 
Ammunition magazine 7 12 One U interplane strat 
Two clutches for synchronising gear у 13 Aileron red 
Two gun channels 5 5 Fixed tail plan without fa! 
The weights of the various components of the earlier fa! Aluminium spinner 
the D. IHI type—make an interesting cor m, and ar pin 
given below 
Ib 
Fuselage, without engine, guns, or empennage, IM 
but with tanks and all fittings 5 205 0 Miri 


Wing Section of the D.XII Pfalz, with * Raf 14'' section shown dotted 


A Pfalz 1917 Type Rotary-engined Triplane. Perhaps ten built after tests in October 1917. 


TYPE om 
SCALE 
SSS reer 


OVERALL SPAN 29-6 

SPAN OF UPPER PLANE 27-7 

SPAN OF LOWER PLANE 26-4 

LENGTH OVERALL 

GAP AT INNER STRUTS 

GAP AT OUTER STRUTS 

CHORD OF BOTH PLANES 4-7% 
ANGLE OF INCIDENCE 3X 


R 


REX.  Flugmaschine Rex Gesellschaft m.).H., Cologne on 
Rhine. Aircraft works at 1, Antwerpener Street, flying 
school at the Wanne-Herten aerodrome. 

Formed during the war by Dr, Friedrich IIansen, fi of 
the Stetax Engine Со, London, for the building of light 
destroyer seroplanes of English-French features (Bristol and 


Morine). 
THE REX FIGHTING BIPLANE. 

The chaser biplane, constructed by the Rex Company of 
Cologne is not Tieünitely known to have been used on nctive 
service on the Western Front. 

The information available shows it to be a single-seater 
fighter of the D.II type. е 

The machine offers a striking resemblance to the Хіеш 
the more especially because the lower wings have a span slightl: 
less than that of the upper wings (about 9 metres), and a mu: 
smaller chord. In fact, the lower plane is smaller and lighter in 
all its aspects. $ 

Contrary to Nieuport practice, the lower wings have no 
dihedral, and it is almost certain that they are not swept back. 
The upper wings are trapezoidal in plan view. He 

There js only one peir of interplane struts on either side of. 
EU lage, which are arranged '' V '" fashion as in the Albatros 


The elevating planes are placed in line with the axis of the 
motor, and have no incidence. , 4 
"The rudder is very tall. and is believed to be placed entirely 
above the fuselage, as in the Albatros fighter. e: 

The fuselage is а three-ply monocoque, with projecting flats 
for the attachment of еру пн па: nx Dou 
x The landing-carriage is ordinary " V " type, with cable c 
bracing. Ы = $ 
The Rex is apparently always fitted 
pape Rex engine (Gnome type). and 
placed to the right and synchronised 
s machine may be distinguished from the Albat 
of a dihedral to the lower plane; — — 


RUMPLER. Werke G.m.b.H. Formerly E. Rumpler, 
Luftfahrzeugbau. Works and flying school at Johannisthal 
aerodrome by Berlin, Military flying school at Moncheberg. 


The start of the first aircraft works in Germany is 
characteristic of German business procedure. The former 
engineer of the Daimler Motoren Gesellschaft, E. Rumpler 
was charged by the German Aero Club with issuing a book 
of aviation —somewhere in 1908—for the material of which he 
wrote to and was supplied by trade and inventors of all 
countries. Acquired the German license for building the Etrich 
“Taube,” on which Hirth attained his early successes 
winning the Upper Rhine, Prince Henry, the München-Berlin 
and Berlin-Vienna flights, the latter on а special race dove 

Controversies 'arising between Rumpler and Etrich, the latter 
dropped the German patent rights, which led to the jreneral 
adoption of the “'Taube” type by almost every aircraft works 
in Germany. 

Hirth left, and Rumpler lost much in influence. Linnekogel 
put up further altitude records on the new Rumpler mono- 
pes of modified “Taube” design, in that the plane under- 

ridge was abandoned and the back-swept elastic wing tips 
replaced by usual ailerons of same shape. 


The same body, canvas covered over steel tubes, was 
employed in the first Rumpler biplane, on which Basser per- 
formed his 18 hours’ duration record and the passenger 
overland flight Berlin-Budapest-Sofia-Constantinople non-stop, 
excepting the three capitals. 


During the war this biplane has been produced as a soa- 
Res earlier efforts in this field being the Rumpler flying 

at, an intermediate between the Curtiss and F.B.4. types 
and the ordinary “Taube” design, only with a two-floats 
landing gear. 

During the war Rumpler produced G type twin-engined 
bombers (from 1915), several ply-skinned single-seat fighters 
(the D.L. may have become operational in time for war use), 
and seaplane versions of the C types 


THE TWO-SEATER RUMPLER BIPLANE (Type C.IV.). 


(260 h.p. Mercédés Engine). 


This machine, whieh was used by the enemy from 1917 
onwards, differs from the C.III of 1916-17 and later C. V. of 
1918 by having a B/C.I type of triangular fin plus rudder tail 
unit. 

"The general shape and disposition of the wings is maintained, 
including the characteristic sweep-back of the main planes, and 


Front view of the Rumpler, C.IV. type, biplane. 


Three-quarter rear view of the Rumpler (C.IV. type) 


Rumpler 1914 Military Mono. 


EARLY RUMPLER MODELS 


Military Monoplane Military Biplane 


Туре 1914. B.I 

Length у ins En 53 27 7 
Span . SUR М ins A6 14 42 7 
Area ... Е sq. feet 1 AN 

empty... Т5.) 1323 DI 1,653 
Weight i 

useful lbs Mo n 485 
Motor Я hp. 100 Mercedes 100 Mercedes 
Speed . а mph. тл 120 90 
Endurance 544 в.) | 


Flying Boat 


19 


150 


Note.—The flying boat has one main staggered float of a length of 815 m. by 14 m. max 


beam, a cubic capacity of 7 m*, and a weight of 140 kgs., the step being 18 m. high. 


] 


Rumpler Flying Boat 


Benz 


Early form of RUMPLER B.I type military biplane, which just before the war broke various di 
tion records, including an 18 hours non-stop flight by Herr Basser, and a flight from Berlin to C« 
ping only at Vienna, Sofia and Bucharest. Herr Basser is seen in the pilot's seat above 


NEXRORVIVRIRITNMIARRGORWMNMAOUM жы а CUNT 


Side view of a RUMPLER C.I type two-seat general-pur- From a French military photograph, reproduced from “ L' Aérophile," 
captured by the French. The C.I was an 
ersion of the B.I and was operational from 
160 hp Mercedes engine usually 


pose bip 
improved armed v 


1915-17, then as a trainer 


ilerons to the upper planes only. However, the 
vay to a rounded rudder only tail on the 
ticulars follow 


vater) 2439 the 


8 in 
4 ins. 


f wing surface , 
А 2 sq. ft 
4 aq. ft 
20.8 sq. f 
б aq. ft 
I ht por ha 13.2 Ths 
m 59 gallons. 
3 gallons 
\ г acit 10 gallons 
About 4 hours Rear view of the C.IV. type Rumpler. 
PERFORMANCE 
it mph revs 
iat 10,000 100.5 1510 
Speed at 15,000 87 1390 
Rate of climb 
in ft. per 
ft m min revs 
19! to 10,000 10 0 100 1375 
r 15.500 ft. (estimated 
Estimated absolute ceiling, 17,500 ft 


t height reached 15,300 ft. in 38 min. 25 secs 


f climb at this height 1s 125 ft. per min 


Сомтпот 


Longitudinal (elevators 
Lateral rons), very and very ineffective 
Directional (rudder), moderately light and quite effective 
It is reported that the machine is tiring to fly owing to the 
very poor lateral control; that it is noxe-heavy, and rather liable 


to get into a spin 


AIRSCREW 

The airserew is an “Axial” No. 6987, diameter 3,150 mm., 
pitch 1,830 mm. Jt is secured to the crankshaft by eight bolts, 
an extra pair being fitted between two of the pairs of the usual 


SECTION OF AEROFOIL — RUMPLER C.IV. 


“Raf 14" Wing Section shown shaded. 


ЛЮТАГА Ч АБИР Bal BBD 


RUMPLER continued. 


Tail and Fin Bracing of the Rumpler, Note the saw 
teeth on the low tail stay tube to prevent mechanics 
from lifting the machine by this tube. 


Cup and ball coupling of 
Upper Wing, СЛУ 


Coupling of Lower Wing, ( 


Radiator and Shutter of the Rumpler C.IV. Front Spar of С.У. 


Well for Compass 


Cabane and Radiator Attachment. 


Strut and Bracing-Wire Attachment, 


Axle Attachment, 


Under-Carrlage Strut Junction. Tail-Skid Arrangement, Rudder-Bar 


DETAILS OF RUMPLER C.IV. TYPE. 


Throttle Controls. 


Well for Second Camera. 


showing Handles and Radiator and Shutters. 


Control Colu 
Machir Control Lever. 


The Latest Rumpler C.X Type Two-seat Biplane. (240 4s Mercedes MbIV.) Note the crossed interplane struts—a fashion now 
becoming prevalent in Germany. Prototype of 1918 only. 


RUMPLER C.IV we 


кашы = 


S | 


SCHÜTTE-LANZ, LUFTSCHIFFBAU. 


Aeroplane works: Zeesen, nr. Konigswusterhausen 

The well-known airship building firm. Commenced to build 
aeroplanes early in the War. Tt seems probable that no Schi 
Lanz aeroplanes passed far beyond the experimental баре мх 
they have not been heard of at the front 

The accompanying photographs are given because, altho 
xome of them are of type of 1914-15, they have never yet be 
illustrated in Great Britain, 


A Schütte-Lanz Ог.1 Single-seater Triplane Scout. 160 h.p. Mercedes 0.111 engine. 
Based on D.I biplane design. 


Schütte-Lanz Single-seater 0.111 Fighter of 1917-18. 


An Early (1914-15) С.1 Type Schütte-Lanz Pusher Biplane. One built with 160 h.p. 
Mercedes 0.111 engine. 


SIEMENS-SCHUCKERT. Berlin 


One of the many branches of the great Siemens electrical firm, 
which had world-wide ramifications before the war 


The Siemens “ Grossflugzeug,” or “Big Aeroplane,” which is 
illustrated herewith, is said to have been succeeded hy the Siemens 
* Riesenflugzeug,” or " Giant Aeroplane," a species of Super-Gotha 
with four or six engines. 


The firm built an experimental airship some years before the war, 
but never built aeroplanes until recently 


THE SIEMENS-SCHUCKERT AND SIEMENS-STEFFEN 
GIANTS. 
(A Description by a Noutral Correspondent 


The efforts of the Siemens-Schuckert Company, confined, like the p-engined machine b 
stint Dash; ob te итем сонра the А EG бесек, apparently A Four-engined Siemens Schuckert Biplane bomber of 1915, with 110 h.p. Mercedes engines. The first multiple-engin 
to military requirements with a determination of staying with the y Tow m. 
aircraft department in the business line by catering for the require- 
ments of commiercial aviation to come, appear jn two editions 
resulting, both of which appear more workmaulike than the Staaken 
biplane, which is to the air traffic aeroplane as the pre-war Sikorsky 
was to the Handley Page. 


The one Siemens-Schuckert giant illustration looks as having 
suffered from the retoucher's hand. Judging from the right side of 
the view, the aircraft appears to be equipped with four engines, two 
motors, piece of V types, inay be Korting model, driving tractor 
screws to each side. Though the motor mounting is not visible, one 
motor looks as if installed on the fuselage with the serew in an im- 
possible position for revolving. The skid rudiments act probably as 
mudguards and so as to prevent the wheels of the weighty aircraft 
from sinking into muddy ground 


‘The name of Steffen combined with Siemens in the other product 
may be that of the flying officer, known as a pre-war daring lieutenant 
pilot. The idea of the designers with the split body relates un- 
doubtedly to the stability; the other feature is the nose stepping, 
looking almost too prominent to be radiators, so one may have a 
guess at some blinding armourinent for engine or engines nnd crew. 
The nearest struts to the body are carried ont as double V rests for 
the shafts of the two screws, being driven by transmission from 
inside the fuselage, The landing gear is like those found in the 
various models in the German G class, 1" 

An early type of Siemens-Steffen Giant Aeroplane. Probably the second four-engined bomber designed by Forssmann and flow" 
September 1915. Featured an enclosed cabin. | 


further feature is the appendicitis (presumably the writer 
attachment") combined with two strats to the ailerons and 
д the Curtiss interplane ailerons from the days of the Wright 


THE SIEMENS-SCHUCKERT BIPLANES. 


general appearance, the D4 model looks the older, 

s ng. The form of the cabane 

f ut edition иге 

s biplane far 

S І led with balanced 

ane е th halanced rudd i 
SABLATNIG. Aircraft work 

he f itch of pilots to be ed in Germany 

Wright bipl th triar rig achieved 

Ititude rec on the peculiar 


luring 1917 with a 


SCHNEIDER, г: Aircraftworks. 


the German 
› a monoplan 


100 h.p. £.V.G. tractor biplane, 
ft ermar hich has 
1 durir 
available, o » belie 
ties in his own work in the 
SCHWADE. Schwado & Co., Erfurt 


Henry Farman typo biplanes 
ti not to hand. 


Reporte 


SCHULZE. 


The experimental Sablatnig С.І Two-seater 
Tractor Biplane C II. (240 h.p. Maybach Mb 
IV engine.) 


SIGISMUND. 


An early type of Siemens-Schuckert Giant Aeroplane of the 'R' series, flown from 1915. The engines are within the fuselage and drive both 
airscrews through clutches and a gear box. 


A Siemens-Schuckert Monoplane, with a rotary engine. Twenty Е.15 were ordered in 1915. 


mount, nor of further activities of the principal aircraft 
during the war. 


Friedrich Prince Sigismund of Prussia 
Danzig 


During the war, both Prince irich Sigismund and liis 
brother Carl Friedrich, recei permission to go on active 
his own small works in Danzig ser in thé ай бону. whe C MARI LIAC flight of the 
school for gentlemen aviators. two brothers 2 Doeberitz to Hannover and return, the 
100 h.p. Mercédès, named Bull latter was wounded and shot down in the British lines during 
Dog, was flown with uccess in various competitions а fighting trip on an Albatros «cont, and died shortly 
during 1914 by Stiefvater, who was killed early in the war in afterwards, 

в test flight near Berlin, though no news is to hand of hix 


Forbidden by his fathor to fly either as pilot or passenger 
he turned his interest in aviation to the design of various 
monoplanes, which he built 
where he 1 
His racing type топор 


so rar 


A Sablatnig Two-seater Tractor Biplane, Type С I. 


(180 h.p. Argus engine and 
later a 230 h.p. Benz engine.) 


An 160 h.p. Benz- 
engined зари 
Seaplane of SF 
(1917) type. 
largely used by 
the German Navy. 


A Sablatnig SF 4 experimental Single-seater Triplane Scout Seaplane. 


AEROPLANES 


U 


UNION. = Fingrovgworke G.m.b.H., Berlin, S.W., 48, 
Friedrichatruene #35. 


Flying school at Teltow aerodrome. Оп the Union Arrow 
biplane, system Bombard, with the lower planos swept 
upwarda, various ger records were set up with a 120 
hp. Austro- engine, and looping demonstrations 
carried out in 1014 by one of tho present German star turn 
Hohndorlf, with a biplano, equipped with n rotary Oberurse 
motor. 


URSINUS. 


The Ursinus i» said to have been built to the designs c 
Oskar Ursinus the Editor of the German paper, “ Flugspor 
"The German idea was to have the twin-engine drive con 
centrated as much centrally as possible, raising the fusolago 
and having the tractor serew tips almost touching, with the 

object of improving the control of large aircraft, 
The experimental biplane was built at the Barmstadt Air 
Station, and the typo was next put into production at the 


of 


Gotha Works, both as n land and seagoing model. | twp uade 


ZEPPELIN. 

Zeppelin Works: Lindau, v Staaken 

‘The famous Zeppelin airship firm very early in the War took 
up the development of aeroplanes and seaplanes through the 
medium of the F.F. Friedrichshafen. Flugzeughau, under whose 
name will he found a description of the Friedrichshafen product 

At а later stage the parent company itself, at its Lindau and 
Minaken works, devoted itself to the building of aeroplanes. 


particularly those of the “Giant type, and certain of their 
products are deseribed id ilistrated hereafter 


THE FOUR-ENGINED ZEPPELIN BIPLANE. 

The following description of a four эс Zeppelin is due to 
M. Jean Lagorgette, and ix based on an examination of the 
debris of a machine which wax captured, in a badly damaged 
condition, on the French front on June 4th, 1019 + 

Overall Dimensions. 

In reality the total height ia 6.4 ms, of which 1,5 m. is under 
the fuselage and 4.4 m. between the wings in the centre section. 

Total length, 22 ms, Total span, 4] ms. 


Fastening the Bracing Wires on the 
dM ms Zeppelin" vour-angined Biplane. 


Wingspan of 


The early Ursinus СИН G.I, twin-engined bomber. It was produced at Darmstadt in 1914. Later It was bulit under licence by 
the Gotha company first as a land machine and later as a seaplane with 2-100 h p. motors, which were subsequently 
replaced by more powerful power units 


The Wing Form with the upper surface of the fusel 1 
Еокм.—Тһе span of the lower wings is equal to that of the Ше angle of the under surfa . 
Upper wings and the chord is the samo except for a difference м fixed by. the depth of the ren 
of some centimetres in the centre section. Thero is no stagger 160 mms 
"The upper wings have no dihedral, lower wings only The incidence is thus approxima 
heing so provided, and they also only have a dihedral outside the ИК tical VRON or shout: 1 iy 10. 
base of the cabanes which carry the engines, but what there is 
in accentuated, From 4.4 ms, at this point the gap decreases to Even if with the idew п 
3.6 ms. at the tips, or .8 тя, decrease in n little less than 10 ms rule of nearly all German bipln 
or almost 5 centimetres per metre. not diminish fr m the middi ok ja ы 
The two planes indubitably are arrow-shaped only as to the ds uon d pr ly in t 
leading edge, and in a somewhat marked manner. The whole ie UE сабо toWardk-the tips, 1 
recalls the form of the L.V.O. of 1913-17, and not that of the Ms f thi n 


earliest Morane-Saulniers, of which the L.V.G 


From 4.6 ma. at the axis of the 
machine and as far as the summita 
and bases. of the engine cabanes, the 
chord decreases to 3.5 ma. at the tips, 
or | m, of arrow in about 17 ms 
that is to say, about 6 ems. per metri 
Ax tu this arrow of the two planes, it is 
по lew certain than as regards the V 
of the lower wings that it begius only 
at 110 mms, from the exterior bases 
of the eabanes and at 100 mm. from 
the summits. Beyond these points 
tho gap of the wings is then at cach 
point a little greater or a little le 
than their chord, and the average gap 
ix equal to the average chord 


AM these dimensions are, besides 
confirmed by the height of the inter 
plane struts as to the dihedral, and 
hy the length of the compression 
tubes between the spars as to the 
arrow—that ік to say, in plan and 
front. elevation 


‘The trailing edge of the wings seen 
in plan is, as distinct from the leading 
edge, a straight line. The wing tips 
are slightly oblique and rounded, 


INctDENCE AND. WING SECTION,— 
The incidence of the wings from the 
axis of the machine to the engine 
cabanes is detern y the two 
following points. The lower longerons 
of the fuselage being horizontal in 
front, the lower side of the front spar 
of the lower wing rests directly on 
their upper surface, while the upper 
aide of the rear spar comes fish 


that the eurs 
was the inverse 


centre of the maol 


Experimental Zeppelin CL.II all-metal Two-seater Biplane of 1917. 


А 1918 Zeppelin D.I All-metal Wireless Scout. One 185 h.p. BMW Illa engine 


taken the curve illustrated, it is possible that the angle of 
incidence decreases correspondingly with the concavity of the 


wings 
Wing Structure. 

WING SrAns.— There are two principal spars which are true 
girders, a third spar, the shape of a gutter placed on its side, 
holds the ribs .73 ms. from their ends. In the upper planes this 
only runs as far as the beginning of the ailerons. th * aileron 
spar, also of a gutter section, supports the aileron hinge and is 
placed about а metre from the trailing edge, 

Both of the true wing spars cross the fuselage at their different 
levels. The front spar on top of the lower fuselage longeron to 
which it is held hy eight bolts. The rear spar comes flush with 
the longerons to each of which it is united hy a heavy spar-box 
of a T shape, which spar-hox also xerves for the fixing of the 


rigging cables 


By this continuity across the fuselage it is possible to dispense 
vith special compression tubes, and the position of the leading 
spar of the wing permits the existence below it of the metal 
cross-bracing of the fuselage, while the rear spar itself fulfils the 
К se of a similar cross member. 


Each of the spars is composed in the course of its length of 
three pieces, each in a straight line. ‘The rear spars are assembled 
ull three in a straight line, but the front spars, outside the engine 
abanes, are set back in the arrow shape, and as regards the 

both spars are assembled to give a dihedral. 


Thus the centre part of the spars which traverse the fuselage 
are a single piece in a straight line without either arrow or 
dihedral as far as the outside of the engine cabanes. 


lower wings, 


« may be seen in a Fig., each spar forms а double box com- 
posed. of seven grooved pieces assembled, glued and reinforced 
on the two sides by one or two layers of ply-wood, then wrapped 
with fabric in a spiral before placing the ribs in position. At the 
pots of attachment and at the centre they are left solid. The 
upper well as being lai he rear spar, 
ire made of ash, and the lower on 


Rins.— Outside the central fixed part where they nro perpen* 
licular to both edges, the ribs form with the leading edge and 
vith the front spar an le clearly obtuse on the side of the 
fuselage and acute on the opposite side, while they are perpen- 
dicular to the rear spar and trailing edge, The same is true of 
the cor on tubes situated 1и n the bases of the inter. 


The construction of the ribs recalls that of the Handley Page, 
also of certain Albatroses, and specially that of the framework 
of the Zeppelin airships, as inay be seen by comparing the 
sketches. 


There are top and bottom flanges glued and nailed to а central 
web, also in spruce, which is bedded into the flange. Webs in 
the form of double laths unite the opposite flanges, and in the 
case of those in compression are made into boxes by the addition 

f three-ply strips (Fig. 3), They are disposed in zig-zags and 
xed to the web of the rib by duralumin rivets. 

All these wooden elements are glued, The ribs are nailed 
to the Everything except the ply-wood is made of spruce. 
The trailing tip of the rib is sheathed in a sort of square thimble 
of thin brass. The trailing edge of the wing is held by a simple 
piano wire which goes through this thimble. 


pars, 


The distance between the ribs, which is enormous, varies from 
165m. to 49 m. Tt js less in the vicinity of the niracrews., 


Between two neighbouring ribs a flat lath, 15 by 10 mm., 
extends to the leading edge above the front spar to maintain 
the shape of the fabric, 

On top of each rib the fabric carries a strip of braid glued 
outside, It is fixed to the ribs by a thread which passes over 
this tape and on top of the lot is glued a strip of fabric 3 to 4 om. 
in width 


Between the spars two series of bands pass alternatively over 
and under the ribs of the flanges to which they are nailed, main- 
taining the position of the ribs laterally, Exactly in the middle 
between the interplane struts two ordinary ribs are much closer 
together than the others, being .15 m. apart, They maintain 
the distance between the longerons against the compression 
which is exercised by the secondary cross-bracing in the vicinity 
of these ribs. 


э: 


des hehee, 


St eter 
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most pains-taking manner the sizes of 
starboard engine stands for ** nourrice, 
е longeron. The symmetrical 


to the fusel: arrangement of 
is з се jotted lines behind the fuselage and engine-cabanes. 
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The long cable bracing is fixed to the extremities of the 
compréaion tubes. This extremity is fixed ааа by two 
Interal lugs, pierced with holes, to which are at! 
and wires of the cross-bracing. 


Compression  TUnks.— These are situated between the 
extremities of the interplane struts, and between the engine 
cabanes. 

t the incidence bracing. Given that there are 
pee cech. cabane, and te one for the si summit, 
there are ali er ten in the plane, and in the 
upper plane, a se ver which is frequently surpassed in the 

pall German janes. 
"The tubes are round, 50 mms. in diameter, for those ві the 
summit of the cabane, 45 mms. at the base of the cabane and 
decreasing, as they get away from the centre of the machine, 
from 40 mms. down to 12 mms. between the external masts. 


Interplane Bracing. 
CanANES— Ench of the three cabanes is сопу 
A's, of which the bases and summits are fixed by to 
wing spars, or to the fuselage in the case of the base of the 
central cabane, and they are inter-connected hy compression 
tubes inside the wing and bolted to the sheath. 


1 of two 


The width of the engine cabane at the base is 1.2 ms, | 
front and rear, and the distance between the A’s na 


52 mm. tube. 


r^ nurse tank. 
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палет Envergure totale 4/200 
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AVION GEANT ALLEMAND 


tubes аге wrapt with light fabrie, on which ix stuck that of the would have a surfaco sullivient to build à monoplane. and. nsn 
ailerons, whole, they would form a small twooeater biplane, or n lar 
The Tail. single-seater. 

Сомтпоія, = The tail of the Zeppelin is the least banal part Tar Phasis "he (ийй pluies, or Jongitudinal stabiliser 
of the machine, on account of its structure, no less than on partly fixed und partly mobile. are biplanes, Not only are th 
account of ita dimensions, It is remarkable for the turning of of а surface equal to that of n bipline, but they are a complet 
its curvature ide-down, and for the large and almost exclu- biplane in general structure, internal constitution, cabane, strut 
sive use of aluminium. Enormous and. heavy, ench of its planes bracing, ete, This cellular character permits one to tix the tl 


мз э: * 


7 ie >> 
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table horizontal points on the fuse! which is flattened 

ed and huilt as high ах possible to avoid accidents on 
lar The directional eontrols, or mador, аге included 
bet n the altit vent robs 


Phe tail plates an of a rounded: arrow shape very mach 
etanal, amb their aspect in plan is exactly that of a 
Tw The analegy ix striking amd complete and cannot 
ticed 


1 difference in the centro, die to the fact that the 
тез are fixed on the sides of the fuse they are 
fins) and in chord: 16 m. at the center taperin 


words the struts, for the fixed tail planes. and 
H 72 wx. for the mobile Шир, 
~ much greater than that of an ordinary 
l ter than the chord. 
F "Ns. ~The incidence of the upper surface which is 
fli (17 ms.) in a chord of 157 ms. 
10 U it th s that of the wings 
sary by the of the tail, but сот 
iry planes м necessitate. a special 
hnracteristie which is peculiar and worthy 
tail planes, which ія very 
Hetely reversed. That is 
I itely fiat, while the lower 
the upper surface of the 
| of neave to th 
na 
levator flap prey triangular with a 
! 7 umber, am 
‘ | the axis of the 
V5 w cach side. "They are all 
i T f the two tail planes, even 
light margin of У to 10 ems 
it the central fixed: fin 
t ине on a vertical durmlumin 
ft this central fin ia 
. fifth transverse member of the fuschase 
tat im d g point. while the 
f truts of the tail are only 
At the trailing all thee: 
I longitudinal bracing to 
lumin edges. The rudders ar 
truts or on tl rtieal tube (which is 
duralumin- -which is situated between 
! и of these pivots is a 
tends f viernity of the c 
he fixed | | xtend from the other 
1 fins and the rudders are entirely constructed of 
à Their ribs consist of little aluminium girders, 
f the elevators and very similar to the 


Zeppelin airships. 


For idders the control cables, after passing over horizontal 
fifth transverse member of the fuselage, set 
ind one cable passes through a window in each 
nal fixed fins to a single transverse lever on the outer 

hen the more necessary that the three rudders 
ux to be movable in both directions 


The Body 


linked uy 


i Ax on tlie Nest aeroplanes, there is a single 

It neral characteristics are those of the old German 

" the form of а lattice girder and not, ns in the 
1 plywood monocoque as in the chaser machines, 

J with wooden frames without bracing. The length 


re in a horizontal plane on a level 
for practically the whole length 
measurement, they approach one 
cly in n straight line from the front of the 
, where the width is 1,08 metres 


tal from the front of the 
y rise in n 
n rise in a 


are horize 
n-turret, whener tli 
to the last cross-stent but one, and th 


: so that the fuselage thins down in a horizontal line as in 
the Albatros and the early Fokkers. Thus, the maximum 

ction of the fuselage, from behind the pilota to the gun-turret, 
is 1.8 metres wide by 1,68 metres in height, and thence it flattens 
ut progressively 


These dimensions are concerned with the naked woodwork, 
h angle, so as to fix the fabric on the whole surface 
and to hold it clear of the cables, turnbuckles and ferrules, which 
might damage it, there has been added a wooden edging which 
consists of a strip of poplar, 30 by 40 mm. This strip is cut 
way frequently to allow for the numerous and somewhat thick 
ferrules und it forms on each side of the fuselage, a projection 
of 25 mm. or about 50 mm. to be added to the total width and 
height of the fuselage, 


b 
put on € 


M 3 metres from the front of the machine, above the leading 
under-carriage, the longerons are interrupted, and the whole of 
the front part can, if necessary, be From this point 
the true upper longerons, which are 65 x 65 mm. in 
this vicinity, descend to the summit of two 55 mm. tubes, which 
come to n point at the leading extremity of the fuselage. The 
part above these is super-added, and is composed of wood and 
round light tubing, which is not part of the aetual construction, 


Cross-Bracine.—As differentiated from the transverse cross- 
bracing, but in the same way as the cable bracing of the wings, 
the bracing of the four faces of the fusclage is composed of 
endless cables, 


Internal Arrangements. 


Right in the nose of the machine, which is rounded and little 
raised is a place for at least one gunner-observer who is provided 
with a handle, probably for the bomb-dropping apparatus. 

Behind him and somewhat more elevated so that there is a 
view behind the “ habitacle" (a delightful French word for a 
cockpit), and protected by а transparent windscreen (partition 


B general nt) are installed the two pilots whose 
controls will be ibed later. 

Behind them there seems to be a wireless operator. 

a level with the front of the wings are two mechanies who are 
certainly not too many for the surveillance of the four engines 
with their various controls, pumps, and so forth. 

From the level of the front spar to the trailing the 
multiple tanks are suspended by girths to the girder frames 
which have already been Y and the bombs are hung 
under the fuselage 

Between the tanks а is arranged through the 
partitions B to 1, from the front to the cabin behind the 
gun-turret. 


under the middle to a lower 
This tail skid ix a single "ec of ash, 1.2 ms. long, 70 mm. 
diameter at its upper part. 110 mm, diameter at the pivot and 


Тик Таш Str. — This is single and of the wail type, pivoted 


SD. 


The Zeppelin R.VI production Four-engined Biplane in Flight. (4—250 h.p. Maybach engines.) 


Finaliy, in the turret there are at least two machine-gunners 
who can fire not only above but under the fuselage from a sort 
of cabin which is situated behind, and to which they have 
access by crawling under the partition I. 


There are thus а total crew of eight or nine persons. Under- 
neath the gun-turret is a long trap door with the hinges set 
longitudinally. An external ladder on the left, made of welded 
tubes, permits the crew to mount into the turret, and another 
one seems to have been fitted to the front part of the fuselage 
The iuselage is covered almost entirely with fabric. The front is 
three-ply and sundry sheets of aluminium close the roof of the 
machine towards the front. 


The Under-carriages. 


In spite of its 18 wheels, the landing system is of the most 
simple, but not of the most diminished. As on the Friedrich- 
shafen and on the majority of big two-engine machines, it is 
composed of three parts. One is merely an accessory under the 
front of the fuselage. 


Тик Front UNnper-carriaGe.—This is composed of two 
widely opened V's, each practically in a longitudinal plane. 
The after legs, which are 2.6 ms. long, are of 55 mm. tube. 
They are 1.6 ms. apart and are fixed by bolts under partition C 
to the lower fuselage longerons at the point where the true 
longerons are prolonged by false longerons. This entirely 
detachable part is Ber e susceptible to frequent breakage 
in landing. 


"The summits of the leading legs, which are short, being 1.1 m 
in length, and almost vertical, and made of 40 mm. tube, are 
joined to the leading extremity of the fuselage by a single bolt 
in such а fashion that in plan they form a V. The lower ends 
of these tubes telescope into an elbow of an intermediate dia. 
meter, which itself telescopes into n rear tube of 55 mm., the 
whole being welded together. 


Between the elbows of the two V's for a space of about .35 
тя, are welded 30 mm. tubes, to which are fixed the rubber 
shock-absorbers. The two wheels which are .9 ms. apart, have 
rims of .48 m. diameter hy .1] m. wide. 


Tux Main UNDER-CARRIAGE.— This is situated at the level of 


the motors, under the wings, which particularly, for this reason, 
have neither a V nor an arrow 


Being subjected always to considerable strains, it i« possible 
that the original under-carriage was miscalculated, which seems 
to be indicated by the inscription `“ Verstarkt '* (^ re-inforced ") 
on each, from which one judges that several modifications have 
been made in the original arrangements. 


Each of them is composed of two longitudinal V's resting 
under the spars on two 65 mm, bolts, held in a clip which is 
holted to another, under the steel sheath which links the engine 
cabane to the wing-spar exactly at the level of the foot of the 
cabane, and not in the prolongation of the leg of the cabane. 
Thence, where they are 1.2 m. apart, the two V's divide from 
one another to 1.55 mms. at the base. 


The two legs of each V are united by a large hollow steel 
elbow with rounded angles to avoid cutting the rubber shock- 
absorbers, and, to hold these " sandows," carry a projection in 
front and two at the back 

The distance between these hases іх maintained by an hori- 
zontal tube, one in front and one behind the wheel-axle, and by 
double-bracing of 8 mm. wire. The axle is held in these V's by 
sandows in the ordinary manner of an under-carriage, between 


two bobbins made of several pieces of pressed and welded steel. 


This axle, enormous, and fatter than those of railway 
waggons, is of 110 by 120 mm. tube, and carries at each end 
two pairs of twin wheels. That is to say, eight wheels for each 
under-carriage. 


then square with a side of 110 mm, enlarged at the lower ond by 
a steel sole. 


Controls. 


For transverse und longitudinal control there nny two vertical 
levers of aluminium tubing, plugged with wood at the base only, 
permanently mounted on a single transverse axle and each 
furnished with a wheel. 


The levers operate in the ordinary manner for longitudinal 
control. 


The three rudders are controlled by means of twn horizontal 
rudder-bars, und sectors and pulleys guiding the cables alonir 
the side of the fuselage as on old L.V C's and almost all German 
aeroplanes. 


After passing over a horizontal pulley on a level with the fifth 
partition from the end of the fuselage, the cables divide out 
horizontally and very obliquely, traverse the outer fixed fins 
by an opening in their hase and thus to the rudder lever. 


Armament. 
The armament consists of at least four machine-guns, and 
possibly six, One at least is placed in front of everything. 


A huge gun-turret of 1.4 m. internal diameter is situated 
behind the wings. 


On each side, a little behind the middle, a gun-mounting ix 
permanently fixed between the turret and the longeron, to which 
it is chpped by a collar, The gun-mounting ix in tho form of a 
“Z” which can turn on itself, and allows the gun to point 
downwards outside the fuselage without circulating round the 
turret. These two mountings make it ible to fire over the 
sides and upwards, as well as towards the rear. 


It is possible that other machine-guns have boen installed at 
the hack of the turret to fire backwards and upwards; also the 
compartment behind the turret makes it possible to fire helow 
the fuselage. 


There exista, it seems, only two bomb-carriers, hut each is for 
a bomb of 1,000 kilos. (about 1 ton). They аго suspended 
longitudinally under the fuselage between the wingespaes, to 
which they are fixed by two collars at each end, 


Each bomb.carrier is composed of two triangular girders of 
steel tubes, braced by crossed tubes, all welded together aud 
cross-braced by piano wire. 


This frame, measuring ? m. in height hy m. 
ролен. above the longerons into the interior of the 
t carries two longitudinal tubes and two transverse arcs, 
metres apart, under which the bombs would be held hy a 
releasable girth. E 


It goes without saying that such bombs are not suitable for 
all sorts of objectives, even if their ratio of action componsates 
for their small number, 


width, 
usel 


ZEPPELIN. —continued. 


Engines. 

The four independent engines are placed on the same level, 
two by two in opposite directions, one being a prolongation of 
the other with an interval between. Being of the same model 
they thus turn in opposite directions. The same disposition of 
engines was tried in France in 1916. 


Each of them is held in à rocker between the two legs of a 
cabane front and rear, half of their length being in front and 
half behind. Each of their bearers, to which they are bolted 
direct, is a girder composed of two pieces of ash with a layer of 
plywood vertically between them 


The whole is held up by a complex wooden frame—uprights cf 
wood and sheet steel 50 mm. wide by 300 mm. high and 450 mm. 
apart—which on one part butt up against the cabane and on 
the other part hold up by the intermediary of a cross-strut, the 
gearbox and the airscrews. 


Each eross.strut rests on two tubular sockets of 55 mm., which 
are adjustable at the base, and rest against the base of the 
cabane on the wing spar. Cable eross bracing of a complex 
nature completes the edifice. 


"These cabanes are built of two tubular “ A's," 60 mm. 
in the front, and 60 x 65 mm. on the rear, and not of two 
"Vs," as on the Friedrichshafen. This composition seems 
quite favourable against smashing, and gives four points of 
union at the summits of the under-carriage. 


Each of the ' A's "" carries, besides a bracing of 32 mm. under 
the radiator, а bar of “ U "" section sheet steel, 100 mm. deep, 
and .88 to .9 m. in length. At the two extremities of this bar, 
each front “A” is linked to the rear “A” by two wooden 
longerons, .9 of a m. apart 


Each base and summit of the cabane is united to the corre: 
sponding wing-spar by a clip of 3 mm. sheet steel, 230 mm. wide 


A bonnet of aluminium, at any rate in front, 
engines. 

These motors are G-cylinder vertical Maybachs, but their 

ower, which is ordinarily about 250 h.p. in this Зур seems to 

ive been forced up to 300 h.p., or 1,200 h.p. in all 


It is worthy of note that the German authorities impose on 
the engine constructors limited dimensions, lengths of base and 
other characteristics, which permit the interchangeability of 
different makes of engines. 

Two of the motors are provided with a species of gear, almost 
destroyed, probably a starting-gear. 


AimscnEW GkEARING.—Instead of the airscrew being mounted 
directly on the shaft, the following arrangement is interposed :— 


Ll. A fly-wheel of cast iron of ‚4 metres diameter, unlike 
anything which exists in any other German aeroplane 


2. А connection in aluminium with plates of leather in 
notches, .36 metres diameter, of which the female part is half 
engaged in the fly-wheel, 


3. A transmission tube, short indeed for the front 
engines, but .75 metres long in the rear engines. 


4. A gear-box containing two toothed pinions in an aluminium 
ease, made in two parts and bolted together horizontally, 


By this gearing the axis of the airscrew is placed 170 mm 
above the axis of the motors, and its level corresponds thus 
with the upper longeron of the fuselage 


Under this one finds an oil reservoir-radiator, semi-cylindrical 
in shape, .35 by .1 m. thick, with 20 mm. tubes running through 
it. This has a pump at the base and two electric thermometers. 


Airscrews. 


The axes of the airscrews are 6.8 metres apart, laterally, and 
the bosses of the screws are 5.8 m. apart fore and aft. The 
screws are two-bladed, of 4.3 metres dinmeter. 


From ‚185 m. towards the boss the thickness changes quickly 
to.3 m. The maximum width of the blade із .4 m. There are 
about a dozen laminations, mostly in badly chosen spruce with 
knots in it, except one which is in mahogany, and the whole 
length is covered by a thin layer of plywood 


neloses the 


View She! the Pusher Airscrew of the Zeppelin 
cce Giant. 


Accessories. 


As we have the tanks are suspended to the upper part 
of the fuselage level with the wings. By each motor there is à 
gravity tank suspended by two little tubes to the inside leg at 
the bottom of the cabane at a level with the cylinders. A 
pump is placed in the fuselage on a level with the front wing spar 


The radiators, of N.LG. type, and 3 m. thick, .4 m. high 
and .85 m. wide. Of this width .23 m. consists of a supple 
mentary section, which can be added or taken away as required 
The radiators are placed in front and at the top of each "А of 
the cabane, ‘They are suspended by two vertical cables 


Electric lighting is installed. Six fire extinguishers were 
found among the wreckage 

All the fabric is of poor quality, and is camouflaged with dark 
coloured hexagons, dark blue or violet, on which the black 
cross does not stand out. The paint used offers little resistance 


to oil and petrol 


If one reckons on a total weight of 12,600 kilograms, the upper 
spars of ash must work at a pretty high stress. The most 
fatigued part, situated immediately outside the engine cabanes, 
works at 1.7 kilograms per sq. mm. Оп the same reckoning the 
spars on the lower plane work at 1.3 kilograms per sq. mm. 


‘The figures for the work of the interplane struts of steel tubes 
vary from 1.1 kilos to 3.8 kilos per square mm 


Some of the cables vary from 10 kilos. tc kilos. per square 
mm. The cables are flexible and of quite good quality 


If the weight is 12,600 kilograms, the surface 314 square 
metres and the horse power 1,200 the lond would be 40 kilograms 
per square metre—which is not enormous—and 10.5 kilos. per 
horse power. 

It seems unlikely that the speed of this machine is more than 
120-125 kilometres per hour. 


THE ZEPPELIN BIPLANE. 


Specification. 


Four-engined Biplane. 


Type of machine 
Zeppelin ** Giant '' Biplane. 


Name or type No. of machine 


Purpose for which intended Bombing 

Span 41 m. 

Gap, maximum and minimum 4.4m. ; 3.6 т 
Overall length 22 m. 
Maximum height 64m 

Chord, maximum and minimum 4.5 m. ; 3.5 m 
Total surface of wings 314.5 sq. m. 
Span of tail 9 m. 

Total area of tail 20 sq. m. 

Area of elevators 5 sq. m 

Area of rudders (3) 4.2 sq. m 


Area of each aileron and total 
area 

Engine type and h.p. 

Airscrew diameter 

Load per sq. metre 

Weight per h.p. 

Performance. 
Speed low down 

Total weight of machine loaded 


7.25 sq. m. ; 14.55 m. 
4—800 h.p. Maybach. 
5,2 m. dia. 

40 kgs. 

10.5 kgs. per h.p. 


120-125 kms. per hr. 
12,600 kg. 


THE ZEPPELIN FIVE-ENGINED GIANT 


A S-engined bomber was brought down near 
10th, but unfortunately, owing to the 
bombs, the machine was damaged beyond hope of г 


Some of its components have been recove 


The principal item of interest ix the gear box 


for all five engines, each of which is а 300-h.p. May! 
standard 6-cylinder vertical type 

The power plants are arranged ns follows :—In the 
machine їн one engine driving a tractor serew, On 


the fuselage, supported by the wings, ix n long 


bearers carrying two engines apiece, which dr 
pusher screws 
The use of the gear box and driving shaft 


employment of a fly-wheel on the engine, to whic 


explosion « 


female portion of a flexible coupling of the type alrea 


Wherens the gear box in the 4-engined G 
have already been given in this report fa 
type employing external driving shafts betw 
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improved. The ew 
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lerably 
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One of three Zeppelin Type 8300 series Giant Biplane Seaplanes. (4—250 h p. Maybach engines.) 
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Three-quarter Front View of a Zeppelin Five-engined “Giant” bomber, probably one of the R.XIVs or XVs of 1918. 
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THE FIVE-ENGINED GIANT. The Zeppelin Five-engined *' Сап." 
Specification 
Span 42 m 
Total surface 330 sq. m. 
Welght of machine empty 10 tons. 
Useful load 4.5 tons 


Rear View of the Zeppelin *' Giant '' Biplane. (5—250 h.p. Maybach engines.) 


GREEK. 


Aerial Socleties:— Flying Grounds 
Phaleron. 
ок: Salonika. 


Aerial Journals:— 
met Milltary Aviators: 


None. 
Adamis (824 Ae. C.F.) 
Kamberos (741 Ae. С} 
Montoussis (836 ! 
Military Aeroplanes:— Mutassas, Sub-lt,, naval 
Savoff, Lt 
Towards the end of 1914, Greece possessed a few dilapidated And others. 


Farman land-going machines and several very workmanlike Sopiith 
seaplanes, these latter being imported by and handled by the British 
Naval Mission which was then in Greece endeavouring to reform the 
Greek Navy. 


"This mission was under the command of Rear-Admiral Mark Kerr, 
R.N., the late Acting Squadron-Commander Collyns Pizey, 
in command of the Air Service section, with the rank of 


Capitaine de Frégate. 


The latter officer died in’ Athens in 1915, and the whole Mission 
later left Greece 


Since a part of Greece came into the war on the side of the Allies, 
a number of Greek officers and men have been trained for aviation 
service by British and French instructors. Several of them have 
done good work in the war since then 


Captain Н. C. J. А. R. West, late R.N., and late Wing-Conunander 
К.А, Ё, was until recently in command of the Royal Hellenic Naval 
Air Service. 


A Sopwith * Pusher "' Seaplane (100 h.p. Anzani engine), in use by the Greek Naval Air Service 


DUTCH. 
(HOLLAND) B eu ecu, PU 


Ist Lieut. |) Ch. J. Graaf Schimmelpenninck insteustor a 19 8 
Aeronautical Journal :— ?nd Lieut. , Н. J. Е, Nab. uie hi vol "t 
Periodical (Monthly). Het Vliegveld, official organ of the ” ^ К. Soutendyk W. C. J. Ver h, Ist Fligh 
Royal Dutch Aero Club. DN ue cr Owen vlier 1911, and ii im 
н T Flying Officers of the Naval Flying Service: Lieut.-Comm Serre yaa Se Sa омы ди 
POOR M D. Vreede, Lieut. A. S. Thomson, Lieut. Н. Nieuwenhuis, Lieut Пиро: роу aeroplánes for the J 
J.Q. e. Duinker, Ist Flight Lieutenant K. W. F. M. Doorman, Lieut. K. Muller, Lieut. Buenink Henri Wyr ler ' БЕШ 
B. Stephan, Engineer L.A. Lieut el, Lieut. Backer, Lieut, Bakker, Lieut. Gauw оп а Bl Chanr 
Dr. H. Wolff, Director of the Government Study Service for EE DNO Нейир, Lieut- Hueso, | Lieu осири, LOI: H 
О а. eemhof, Sub.-Lieut. Anwerda, Sub..Lieut. Akveld, Sub.-Licut Ist October, 1910, on a 30 h.p. Р 
van der Maesen de Sombreff, Sub.Lieut. Schmidt Crau the Grand Prix (100,000 
i i tps Ist Lieutenant L.A, (in command of the photo Sub,-Lieut. Verploegh Chassé Fr 1 I 
echnical service. th 
) Personal Notes on the Chief Men concerned with the 13 is 
Names of the chief Aviation Centres in the Netherlands : Development of Aviation in the Netheuands fact d (M 
ор! сн manufactor 
SUI (вак ЕВО Chif any Aging ground, 21 _ Major Н. Walaardt Sacré, Commandant of the Dutch Fly Ko 
hangars. Flying school varie EUER SAEPE :), born io 1873. He commenc cha 1 N N 
Sehiphol (near Amsterdam): Army flying ground. Flying  manded several times for instruction, x also to France, where Mtmufacturing Co Trom 
school. he was trained as airship pilot. He organised the Flying Cory heerupiance Wind nirera! 
Gilze Ryen (near Breda): Army flying station. 2 Hangars. and became commander of the corps in July, 1913, whicl En pyspremot 
T 
Oldebroek: Artillery camp. 2 Hangars position he still holds 


De Mok (on Tessel): Naval flying station for hydroaeroplanes. 

De Kooi (near den Helder): Naval flying ground for land 
machines: 6 Hangars. Flying school. 

Schellingwoude (near Amsterdam): Naval flying station for 
hydroplanes. 

Veere (Zeeland) : Naval flying station for hydroplanes. 


= Í ^ 
Ee о ON 
^ 3 
Ede: Private aerodrome Жж UI Dd 
In Command of the Flying Corps : Major H. Walaardt Sacré i hi 

In Command of the School for Observers : Captain J. C. M E 
Simon Thomas. 

In Command of the Photo-technical service: Ist Lieutenant 
A. C. Pork. 

In Command of the Wireless service: Ist Lieutenant С. M 
Claus. 

Engineers belonging to the Flying Corps: Ir. Н, A. Vreeburg, 
Ir. H. С. Olivier, Ir. B. Stephan. 

Instructors at the flying schools: Capt. F. A. van Hoyst 
186 Lieut. W. C. J. Versteegh, Ist Lieut. А. K. Stoup, Ist Lieut 
€. Land, Ist Lieut. J. G. C. Duinker, Ist Lieut. G. А. Koppen 

Flying Officers in active service: Capt. F. van Heyst, 
Ist Lieut. W. C. J. Versteegh, Ist Lieut. L. J. Roeper Bosch, 
Ist Lieut. L. F. E. Coblyn, Ist Lieut. A. N, S. W. L. Coblyn, 
Ist Lieut. M. L. J. Hofstee, A.D.C. to the Commander, Ist Lieut 
A, K. Steup, Ist Lieut. G. A. Koppen, Ist Lieut. C. Land 
Ist Lieut. J. G. C. Duinker, Ist Lieut. H. Schlimmer, Ist Lieut 
A Plesman, Ist Lieut. Н. G. van Voorthuysen, Ist Lieut. W. P. 
van den Abeelen, Ist Lieut. H. van Weerden Poelman, Ist Lieut 
С. P. van Hecking Colenbrander, Ist Lieut. M. C. van Dijk, Ist 
Lieut. W. L. Bisschoff, Ist Lieut. E. J. Hofman, Ist Lieut 
W. E. Hoogenboom, Ist Lieut. F. Raland, 2nd Lieut. I. A. Aler. 

Flying Officers in reserve now engaged on active service : 

Ist Lieut. in the Reserve, P. M. van Wulfften Palthe, 


Some Officers of the Dutch Flying Corps at Soesterberg. H.R.H. Prince Hendrick centre. On his left is Commandant-Ma 
Walaardt Sacré, and on his right Senior-Instructor Capt. F. Van Heyst 


a ^ » — J. №. Wallast. 
2nd Lieut. „ ` R. Drost. 
э”. * e 0 J. Jongbloed. 
Ist, Lieut, .. - P. ten Zeldam. 
2nd. Lieut. ,. » J, Balder. 
T " » N. T. van der Stok. 
E = = A. C. Kamerman. 
” “ ^ Н. G. B. de Kruyff van Dorssen. 
U. F. M. Dellaert. The N.C.O.'s of the Dutch Flying Corps. 


SPYKER. 
N nds Automobile and Aeroplane Trompenburg. 
A ir 
Mr. Henri Wynmalen 
Build for the Duteh Government the following types 
SPYKER TWO-SEATER SCOUT. 
Type of machine Spyker two-seater Scout 


Name or type No. of machine V.4. 


Purpose for which intended Reconnaissance. 
10.190 m 
1 length 6.825 m 
num height 3 m. 
En ype and h.p. Spyker 130 h.p. Rotary 
Loa m 34 kg 
Pe capacity in gallons gallons 
oil ity in lons allons. 
Pe ane ; 
eli 
SPYKER SINGLE-SEATER FIGHTER 
Type о! machine Spyker single-seater Fighter 
Na type No. of machine v.3 
P for which intended Air Fighting 
5р 8.190 m 
v th 6.100 m 
height 2.6 m 
En and h.p Spyker 130 h.p. Rotary 
L n 25 kg 
Pe k acity in gallons 3 gallons. 
0 pacity in gallon: allons. 
p 
t h full load 
SPYKER SCHOOL BIPLANE 
ine Spyker dual control School 
Biplane 
N No. of machine v.2 
P r hich intended Training 
Sp 10.850 m 
)v 6.640 m 
Maximu 3m 
En Spyker 80 h.p. Rotary 
I 23 kg 
Pet acity in gallons allons. 
0 y in gallons gallons. 
Performance 


with full load. 


Half front view of a Spyker-Trompenburg Two-Seater 
School Machine, type V.2 


The latest type Spyker-Trompenburg Scout, 
Holland's leading aeroplane. 


VAN BERKEL'S PATENT Lat. 


Offices Boezemsingel, 
Directors :—W. A. van F F. M, Van Berkel. 
Aviation Department Rotterdam. 

Motor Section Chief Manager, John Kerner. 

Aeroplane Section :— Chief Manager, C, J. Castendijk 

The manufactory is building hydro-aeroplanes for the Dutch 
Royal Naval and Colonial 


3, Rotterdam. 


Government 


The machines are 
with an « 


hiplanes, two seater, with two floats and 
ngine of 200 h.p. 


The speed will be about 160 rm.p.h 


A Spyker School Machine used by the Duteh Flying Corps. 


Further particulars about the machines are :— 
Length F E RS n > 
Span .. 

Height 

Stagger 

Depth of Planes 

Length of Floats 

Breadth Я 

The type is called “ W.A.” 


9.425 т, 


11.20 
3.34 
0.09 
1.80 
5.65 
0.71 


707 


О/А LENGTH 6825 
" HEIGHT 2825 
" SPAN 


10!46 


Medo, 


The Spyker- Trompenburg Two-Seater Training Machine. 


+ ITALIAN 


CHIEFS OF THE ITALIAN MILITARY AVIATION SERVICE. 
General Olticor Commanding :—Lt. General Morris 


Officer Commanding Personnel :—Maj. General Vincengo 
Craniello. 

Officer Commanding Organisation |The Under Secretary for 

Officer Commanding Supplies \ War. 


Chief of Air Staff, Attached G.H.Q. Staff 
Andrea Maggiorotti 
Director-General of Aeronautical Services :—General M. Rieni 


-Major-General Leone 


CHIEFS OF ITALIAN MARINE AVIATION. 
General Officer Commanding :—Admiral Orsini 
Second in Command ;—-Con ver Marsiglia. 
Officer Commanding Supplies :—Commander Roberti 
Officer Commanding Personnel :— Commander Calderara 
Officer Commanding Dirigible Seetion :—Commander Valle 


a 


MILITARY AND NAVAL FLYING SERVICES. 

Dating from the time of the first Wright flying machine on 
which Lt. Calderara learnt from the ** Master at Centocelle,— 
where later Lieuts. Savoia and Ginocchio first left the earth,— 
Service aviation as in England was for a long time a private 
but countenanced Military sport whieh luckily drew its recruits 
from the more wealthy and scientifically-minded officers. 

When flying first became—soine little time after the first Brescia 
meeting in 1909—a recognized Military sideline, these and the 
other pioneers were classed as n. Specialist " Engineer Brigade 
with the balloonists, electrical, and wireless folk 

In the progress of things, the heavier-than-air “ specinlista " 
were detached and grew into the Aviation Battalion, with the 
late Col Piazza, Capt. Moizo, Lieuts. Falchi and Gavotti in 
leading parts. 

Thus the Tripoli campaign found thein mounted on Blériots 
Farmans, a few Caproni and Nieuport monoplanes, perhaps 
even two Brécuets and certainly an Etrich. Even thus, the 
experience gained opened all Military eyes to possibilities, and 
things began to move. Jn spite of ceaseless winds and moving 
sands, a great deal of flving was done, and albeit the enemy 
defence was only from below, Captain (as he then was) Moizo 
was captured and various casualties had to be deplored, though 
as a whole the Aerial Force was considered to have done all, 
if not more, than was required of it, and the New Arm was 
established on the throne to reign. 

So in 1914 we find an Acronautical Corps composed of all 
things Aerial, learning the lessens ах taught in Flanders and 
other places where men were flying and fighting. 


THE NAVAL SECTION. 

Meanwhile, the Naval section had some good time before 
drifted apart and settled to its own element. The Monaco 
epoch of 1913 was probably the corner stone, or rather the 
turning point, here as clschere. 


VERKENNINGSVLIEGTUIG 
TYPE V4. 


ITALIAN. 


NAVAL AND MILITARY AERONAUTICS. 


From then onwards one heard of Lieuts. Calderara, Savoia, 
Guidoni, Ginocchio and Miraglia, designing and testing their 
own “seaplanes” while flying foreign types at Venice, Spezia, 
and other coastal places where seamen are mostly found, and 
entering into combined manœuvres with airships, what time 
the Guidoni palette and other national features were on trial 

AIRSHIPS. 

It was among the Airship Section (for that period a powerful 
one) that the Navy's influence especially felt. The sea 
worthy boat-bodies, useful repeatedly on the Tripoli coast 


SPYKER - continued. 


a feature of the vessels from the very beginning,—and th 
prominent number of the seamen from among whom the fir 
L. T. A. pilots were recruited, point conclusively to this influe 

so natural too and evident when one considers the affinit 
between the elements and their navigation 


Even were it permitted, it would seem among so many bra 
pilots invidious to say of anyone that his name stands ou! 
It can not be forgotten that the whol 
perished in flames rather than surrer 
enemy ! 


of one new 
r their secrets to t 


Italian Aviators and Civilian Aviators with an Italian Service machine. 


ITALIAN AEROPLANES 


————————— — ——————————— 


FLYING BOATS. 


tiss, Italian-built I rs and later a variety of F.B.A's 

tructed 1 th Si na fire M г Macchi, and others, 

the first craft to much nsed the Italian Marine 
\viation in the Great Wa 

The variety of ty li ay be explained by the 

xtent of fresh water ра The inland water bound 

on Lake Garda and elsewhere entails large depóts and 

ns all over Italy, as well as along the coast line, as he 

ds maps may sec. However, for s time now the 

f land-going ma y the Navy has been ntinued 

Service being thus able to confine itself to its element and 

peration between it and the Army fliers is the result 


EARLY TRAINING. 


h not then much mentioned, a vast amount of squadron 


wid cross-country work was being done in 1914. This 

‹ f allowing Military pilots to take part їп 

probably one of the causes of the brilliant 

Its obtained from the very first day of Italy's entry into 
PERSONNEL 

About six months ix about the period normally occupied by 


ich time, as 


1 technical 
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All then go to t 
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training camp 


t 80% for monoplane 


military brevet the examination is most comprehensive 
ntion is paid to flying in high winds, manceuvring 

good landings with 
intry flighta, ete The course is generally m 


ut inconvenience to pa 


FLYING SCHOOLS. 


Aviano.—Central school Size about 5 kilometres 
Sheltered from all winds except westerly, by banks of trees. 
Workshops capable of any type of repairs. Numerous 

ungars, both of iron and of wood, as also one of the hexagon 


type 
Centocelle.— Military school for advanced training 
1 Farmans mostly used 


Caudrons 


Miraflori (Turin) Міхед military and civil school. Repairing 
l Testing shop for motors, chemical laboratory 
Arranged for testing all necessary apparatus, motors, 

bricants, ete, Acceptance tests of aeroplanes are made 

re and examinations for pilots’ certificates. The whole 

round is completely enclosed and admission is only obtained 
ecial permission 


Rome,—Aerial acrobatics advanced school 


Varese | 


Bolsena > Seaplane schools 


Taranto 
Pordenone.—School for superior brevets. Five kilometres 
from Aviano, Treeless plain about 1} x ] kilometre, but 
open in all directions to the wind, Small repairing shop, 


many spacious hangars, with barracks for both officers and 
men 


S. Francesco al Campo.— Has two hangars, each suitable for 
seven Farman machines, small repairing shop and car. 
penters’ shop. In July, 1913, it ceased to be a flying 
school and is now headquarters of the Farman squadron: 


Somma Lombardo,—School for Nieuport and Caproni machines. 
Large flying grounds, fairly flat with low vegetation only 
Buildings adjoining the ground for accommodating the staff 
and studente and n shops capable of every type of repairs 
and also of constructing machines, Capacious hangars. 


Marine Flying School (Venice).—Constituted by Royal Decree, 
25th August, 1913. 


5. Giusto (Pisa), 
Coltano, —(The Vickers Terni School.) 
Padua, —8. Pelagio (Svn Н.О.) 


THE ITALIAN AIRCRAFT INDUSTRY. 


In spite. of restrictions and the difficulty of obtaining raw 
material, the intense Government demand for aeroplanes in 
Italy is more than met by the supply. 

When the difficulty of getting seasoned wood and tubing 
e 1915 is remembered, one is at a loss to understand whence 
now comes all that is needed, and it follows that many bless 
the war for its revival of those cardinal trade virtues, “ push ' 
and goodwill 

Again, when one recollects the conditions under whieh our 
"ers got a machine built—even maybe a copy of an aeroplane 
which had lowered a world’s record—one, after four years of 
var, is left breathless when he has learnt with what facility 
seroplanes in series are turned out nowadays. No one who 
knew Italy in 1914 would have believed that she could have 
heen in a position to export two or three types of machines after 
^ period of two years of war-régime, as was the case. 


ITALIA REDENTA. 

The partial explanation of this may be attributed to the fact 
that formerly chained down by foreign trade oppression, Italy 
was yet ready for the imprescindable necessity, “the mother, 
etc." which has released her. Another reason is that she holds 
up her head with lawful pride because before the rest of Europe 


bef 


An Italian Seaplane Mother Ship, with her brood of Flying Boats, 


and the world she had used aeroplanes in a first barbaric warfare, 
and so had learnt what possibilities might be expected before 
the end of the present опе. She therefore started her prepara- 
tions with a larger and clearer vision than the politicians who 
ruled in other countries and thought to do here would have 
voted ample. 

Aviation, however, seems to have gone through similar 
processes in various lands, near and far. So, as in England, 
Fealy's builders had a fight infernal to be recognized as of any 
good by the authorities, 

Luckily, few were felled quite to the ground—the rest 
propagandered or laid low anal were still alive to show when 
Europe fell on war that Italy could do without Germans, and 
that she could build war-aeroplanes without the foreign help 
which had constantly been contracted for by her emissaries 
afflicted with that mistaken modesty which habitually kept this 
great people from its place in the hemisphere. 

What use was an Italian aeroplane, people asked, when 
everywhere abroad people were flying foreign machines * This 
quite regardless of the fact that '' people abroad " had never 
been encouraged to believe that there were Italian flying 
machines. 


GOVERNMENT APATHY. 

When the Asteria biplane or the Antoni monoplane or the 
Chiribiri or any of the Caproni early types put up an excellent 
performance, well ahead of the time, and in spite of untold 
difficulties, did any financial help or subsidy from the Govern- 
ment henceforward assist that successful firm ? 

Yet the Dirigible question was tackled thus by the authorities, 
and these vessels were built under control of Military engineers 
on Italian lines, with the greatest success. The brains behind 
the designs were in both cases Italian. 

So one is led to conclude the absence of faith in the Heavier- 
than-Air theory in those days which occasioned scepticism 
towards even practical manifestations of the principle. Some- 
what as England thought to do safely in respect of airships. 
“Let foreigners do the experimenting, then we can reap the 
results." She had almost done зо! 


EARLY DAYS. 

This purporting to deal with business, there is unfortunately 
no room for the most interesting part of flying, to wit, the 
pioneering days. It was, however, always upheld that the 
first Italian aeroplane to be sold abroad—1 think to a Russian 
Maecenas—was a Faccioli biplane. Now the family of this 
name built and flew biplanes, ete., at Turin and elsewhere in 
the remote ages round about 1909. So there 
and stopped till the by iow) 
tions for presentation hints to ti 
the pioneer firms were at their last financial gagps and were 
induced to contemplate су work, or, in a few rare cases, 
even the reproduction of foreign types. 


Capital for this was found cela va 
1913 or thereabouts, the i 
French of course, for the 
rather uncertain vassals know the tricks of their trade, disposing 
themselves to plant their patents in fertile Italian soil. Thus 
the Bristol, the Blériot, and the Farman—the Voisin Bros." 


i 
E 
i 
i 


did begin to trade seriously with foreign 
propensities, the former holding in concession the | 
the latter the Farman manufacturing rights, 


THE SPUR OF WAR. 


It was not till 1914, however, when 
became no longer hopeful, that the blinded 
nearest of kin—for blood is stronger than 


In reality, shortly the S.LT. at Turin and the Savoia at Milan, 
and 


power producers, the Isotta- 
sacar, ol leg GERE A 
i over 
eaten its heart out were marked " v. urgent," 


х i ig aircraft 
ie prince af andthe йош town 
wevi а Ea nbis толмым, 
via Genoa and : const, -aero 
deis ec hte t M 
аге | in and. might safe 
S die a fuco Багы tor 


Ш be of interest to the shipbuilders, and let 
when 
high seas and. (live flosting 


may even have to be con- 


brisk, nor will 
hole output. 


of the financial amount that this nation has 
enterprises is so vast and complicated 
ximate guess has no 

the unknown amounts 

ive allocated to experiment —and 

ops and factories—to the sums 
and the capital of the new 


0 dealing in commercial aviation. 
т total, Judging merely by the excess- 
4 in t alone, of which province Turin 


wn, one could come to a very wrong solution 
matter, even if one did so in strict conjunction with the 
various Aero-companies" Share-Price List. 


Дн, опе should congratulate the Trade here on the 
no one has ever heard of a denrth of machines for the 
Everything, not only the carrying out of big flights 
j the seas for trade or war propaganda, 
the Allies advertised by more than one 
g the contrary. 
true that types of Avions were not.used in 
the numbers C d by some to be necessary or advisable, 
hut the reasons for are held to be sentential, not commercial. 
As far as the Trade is concerned, one can rely on Italy's share 
in international progress in. 1919, being up to the standard and 
warranted. efficient and effective. 
T. 8. HARVEY. 


AERIAL COMMERICAL COMPANIES. 


"The following firms have been formed for commercial purposes, 
either as traders in parts, or with a view to aerial transport. 
Some are manufacturers of aircraft in the ordinary :— 


Е 


SOCIETA TRASPORTI AEREI INTERNAZIONALI. Milan. 
An international carrier and forwarding agency. Capital : 
$1,000,000. President: Senator Don Prospero Colonna. 


Bankers: Banca Commerciale. 


SINDACATO INDUSTRIALE AERONAUTICO ITALIANO. 
Milan. Society of Aeronautical Traders. President: Avv 


Goria Gatti. Developed in 1919, into *' Locomozione Mec 
canica.” 

AGENZIA GENERALE FORNITURE AERONAUTICHE. 
Via P. Amedeo IL Milan. General Aviation Supply 
Contractors, A Savoia offshoot. 

SOCIETA LAVORAZIONE D'AVIAZIONE. Milan. Capital 

, 000, 

ING, NICOLO ROMEO e CO, Vin Paleocapa, 6, Milan 


Nominal capital, 50,000,000 lire. Puid up capital, 30,000,000 


lire, 
ANTONI, Soc. di aviazione Antoni, vin Vitt, Emanuele, 
16, Pian. School: S. Quisto, Pisa. Made a папе by means 


No warp 
and 


"wn design 


uf a enrious (уре of monoplane g 
face nearest body 


to wings. Nearly one-fourth of 
along tho trailing edge of wing was left Soxibly. A variable 
camber substituted for warp. Large horizontal empennages, 


plus usual monoplane rudder and elevators formed tml: Of 
interest as the first acroplane to fly from Italy (Pisa) to 
Corsies. Of late constructing more normal designs. No freshi 


information available 


MAER.” Orbassano, Turin. Offices at Via Governolo 
No.4. Turin. 


This large new firm dates from practically the beginning of 
the European war, 
Its products have been perhaps the most 
(und out in this country, both in the c nt 
the home-camps, where they are said to have helped upwards 
many records, ond to have greatly speeded up the perfecting 
of new pilots. 

Commonly credited with building Ca: 
artillery spotting, and traming pilots at Centoce He. 
information available. 
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CAPRONI. Società Per Lo Sviluppo Dell'Aviazione in 
Italia. Taliedo and Vizzola. 
ner: Comm. Gianni Caproni, the Apostle of big planes. 

Technical Manager—at Taliedo : Ing. Aldredo Fioroili. 

The city address of the firm is Corso Venezia 82, Mila 

Commendatore Ing. Gianni Caproni is to the Italian mind 
all that is rarest in patriotism and aviation. 

He was born at Massono, in the Trentino, in 1886, and is 
thus of that region the release of which, from foreign 
bondage, Italy ever aspired. 

Caproni at 17 was p in his studies for the diploma of 
civil engineer at ЭВ; having obtained which the following 
wears saw him first at Liege studying electrical engineering, 
then at Paris devoting himself to aeronautics with his eon 
temporary and friend, Coanda. 

It was in France that the first of his hiplanes was design 
hut the first failure was that met in an attempt to get financial 
backing to build it somewhere in the early part of 1909, when 
өп а visit to his native country. 

So he mturned to Belgium and theory, and only in the 
following ycar wax it found possible to build the machine— 
which flew at the first trial 

From then onwards, he took up his quarters at Malpensa 
(Vizzola), on that lonely heath, not unfrequently then used 
ах a maneuvring ground in the summer for cavalry, which 
was lent him by the War Office. J 

Little was heard of the brothers Caproni 
joined by an elder brother, Dr. Fred. Caproni—by the public, 
but a quiet and great work was carried through in the following 
years, culminating in the unavoidable publicity caused by 
the record-breaking  monoplane's performance abroad. 
(Vienna, 25/6/12.) This was the machine which was used 
for military purposes hy the Italian Government just before 
the monoplane ba: 

Several widely differing types of biplanes had beon evolved 
during 1910 and 1911 ; the last (tractor) with doubly cambered 
wings and tail-incidence variable during flight, an instructive 
but not effective machine 

а ны experiments of all sorts were tried, eg., the 
effects of flexible surfaces, dihedral supporting and control 
surfaces, side areas, body length, but especially in elicology, 
а real pleasure to Signor Caproni this last 


he had heen 


Twin engines, a machine with two engines to be 
alternately, dual propeller action, skin friction and ind 
every problem that was only to be resolved by experin 
sized machines, was gone into in practice, and relia}! 
xtracted from the results. 10 is worthy of not 
that the forward position of the engine was fr 
the beginning the only one for Ing. Caproni 

From these data the first 300 hp. three-engined biplan: 
rose to conquer in 1914, met, as one might have expecte 
with some scepticism by the country at first. N 
machine's doings are in everyones’ mind, and its pot 
has paled before the prodigious size and perfect controllabilit 
of the 1,000 h.p. triplane here illustrated. 

The principle of cellular construction, so early prope 


by the designer as the only way of guaranteeing the rigi 
of large span machines, is the rock of the "СА " tripla: 
strength. 

As it has carried up to 30 passengers, we may tak: 


strength as proved, and the “ limit of size” theory held 


some to be exploded 


Fore part of an early CAPRONI Ca 3 type biplane with 
two rotary tractor engines and a pusher 
Isotta-Fraschini 


Reproduced from " La Guerre Aérienne,” from a French military p 


Front view of CAPRONI Ca 3 biplane of 1916-18, with tk 


t common arrangement of three 150 h.p. Isotta-Fra. 
Maximum speed 85 m.p.h 


m 
chini V4B inline engines 
Ca 33 form. 
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THE CAPRONI THREE-ENGINED TRIPLANE. TYPE C.A.4 
(Ca 42 Edition) 


Specification 
Type of machine Triplane 
Name or type No. of machine Caproni C.A.4 
e for which intended Bombing 


Sp 98 ft. 1 in 
зар Bft 
Overall length 49 ft. 7 in 
aximum height 20 ft. 8 in 
d 7f 
Total surface of wings 2.223 sq. ft 
Engine type and h.p. Three Isotta-Fraschini, Fiat 
or Liberty. Each 270 h.p. 
w of machine loaded 16,534 Ibs 
Perf ce. 
nt 


A Caproni Ca 47 Seaplane (Ca 5 type). 150 km.p.h. Carrying capacity, 2 tons. 
Three 300 h.p. Flat engines 


View from below of a CAPRONI Ca 3 type biplane. 


Front View of a Caproni Ca 4 type Triplane bomber of 1917. 


The Pensuti-Caproni in the air. 


The Pensuti-Caproni Triplane in the air. 


CHIRIBIRI, л. сынын e C, Borgo 8. Paolo, Via 
Caraglio, and Via Montenegro, Turin, and Stabilimenti già 
Nazarro; Borgata Cenisia, Corso Peschiera No. 250, Turin. 


Made many interesting experimental monoplanes, on which 
several Italian Records were broken. Now engaged on motor 
work exclusively 


G 


Società Incremento Aviazione, Came 


GABARDINI. 


Novara. 


"The Garbardini type of monoplane took the competent 
hy storm when it first appeared in 1913 to the public. 


With two adult passengers and an 80 h.p. rotary engine, 
the late Philip Cevasco made a non-stop flight from Milan to 
Venice, and otherwise proved the powers of the machine to 
Vw quite exceptional and unusually well suited for all sorts of 
general conditions. 

With a smaller engine, the Gabardini was found to be ideal 
for training pilots, and во a large school and works were 
opened at Cameri, in 1914, and were got into swing in time 
for the work of preparation for war 


Squat and inelegant and built largely of metal, the mono- 
planes are distinctive, not freakish nor reminiscent of any 
other aeroplane. 


Signor Gabardini, who at one time dedicated himself to 
art of another sort, is a Piemontese by birth, and cruelly 
crippled, mental energy alone being in his power of recent 
years. He has, however, the satisfaction of having produced 
one of the very few monoplanes which has survived the ban 
and disfavour into which single-deckers have fallen, and his 
joy therein is shewn by the pride with which he claims it the 
best, after trial, in all the world 


The type has had a long testing during four war years of 
gruelling, with barely a modification, and that in the cockpit, 
in all that time. 


No responsive to control is the Gabardini that its design 
states that “they answer the intangible helm of the pilot's 
intention before the material leverage has come into action.” 


PENSUTI ip 


Pire to do what bicycle does for the man on the road, 
the little vehicle was ready for its trial flight when its builder, 
the Inte Emilio Pensuti, was killed in attempting to save a 
very valuable life for the country. 


After the lapse of some months the machine was taken 
into the air by Lt. L. Montegani and did all that its lamented 
designer hoped of it 


‘The Pensuti 2, as it is named, leaves the ground after n 
run of 20 metres and pulls up in the same distance. 


With an Anzani Y, 35 h.p, engine, a speed of 95 kilometres 
has been attained and a minimum speed of 40 is possible 


Rate of climb: 1000 metres in 1/4 hr 

Span: 4 metres 

Total length : 3.80 metres 

Over all height : 2.40 metres 

Weight in flying trim including pilot : 230 kilos 
Petrol consumption per flying hr. : 2 gallons 


The Pensuti-Caproni on the ground. 


In flight. the Gabardini reminded one of the Anfoinettes, 
curiously, since the design of the two is so entirely opposite 
Up till now radial motors are fitted, with rotaries for school 
machines. 

With a motor less costly in upkeep, the Gabardini monoplane 
is а machine which may, one hopes, become a useful means of 
commercialjtransport, being a good lander, а weight-carrier 
and stable." A commercial traveller's vehicle possibly * 


The work of training some 300 pilots carried on at Cameri 
has kept Signor Gabardini's designing energy rather in the 
background necessarily. 


A biplane of characteristic design has been produced 
The school claims to have turned out as many pilots as all 
the others together, and it is to the praise of Machir i 


Masters that the casualties only average six yearly 
The first aerodrome in Italy to erect a permanent 

tower for passing air traffic, Cameri may be tho first t 

its post-war commercial value recognized and realized 


A Garbardini captive monoplane used to teach the use of controls. 


GARBARDINI-— continued 


THE GARBARDINI BIPLANE 


Type of machine Single-seater Tractor Biplane 
Name or type No. of machine Garbardini 
Purpose for which intended Advanced Training 


Span 7.20 m 
Maximum height 2.2 m. 
Total surface of wings 14.81 sq. m 
Engine type and h.p 80 h.p. Le Rhóne 
Load per sq. m 7 kgs 
Weight per h.p. 5.9 kgs 

mance 


P 


A Garbardini Advanced Training Machine (80 h.p 
Le Rhóne engine 


THE GARBARDINI BIPLANE 


Type of machine Single-seater Tractor Biplane 
e or type №, of machine Garbardini 


Purpose for which intended Advanced Training 
Span 7.2 m 

Maximum height 2.25 m 

Total surface of wings 15.85 sq. m 


110 h.p. Le Rhóne 


Engine type and h.p 


Load per sq. m 33.7 kgs 
Weight per h.p 4.87 kgs. 
Performance. 
j low d 90 kin 
nchi tod k 


A Garbardini biplane with 110 Le Rhóne engine, 


THE GARBARDINI MONOPLANE 


Type of machine Tractor Monoplane 

or type No. of machine Gabardini 

e for which intended Training Machine. 
10 m 

Total surface of wings 18 sq. m. 

Engine type and h.p 50 h.p. Gnóme 


Performance 
f 100 km.p hi 


Garbardini Mono- 
plane with 50 h.p. 
Gnóme engine. 


Garbardini Mono- 
planeforelementary 
instruction (35 h.p. 
Anzani). 


A Garbardini School Machine (50 h.p. Gnóme engine). 


A Garbardini Monoplone with 80 h.p. Le Rhóne engine. 
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MACCHI. Società Anonima Nieuport-Macchi, Varese, 

Well-known as an old coach-building concern, this Com- 
enr pane аш the motor-body huilding stage, took 
up! iructing of Nieuport monoplanes some considerable 
СУ v conflict began. 

j hy then produced certain “ parasol’ types with 
Suecess, creating records for Italian aviation about the 
other nations were mobilizing. 

ally, since then enormous strides must have been 
and it seems probable that the Macchi Works could 
уге than meet any demands for machines from their own 

oo . 

But for the preparedness of Ing. Giulio Macchi, and the 
E odes ‘witch allowed this firm to construct even more 

than the Italian Army called for, this country's 

{ы in the air at the beginning of the war might have 
very serious. For one understands that the Allied 

Forces owe individually a considerable debt to the Macchi 

concern. 

The latter part of the war saw the firnis flying boots in 
very general use both on active service and on home waters 
for training purposes. Ing. Macchi is turning his attention 
to trade on the south American rivers, as soon as the 

mapping of those immense waterways is completed, In thix 
work his faster boats are, one learns, to take an active part. 


MACCHI ** 5." 
Type of machine | Pig Waterplane. 


Name or type No. of machino 


Purpose for which intended Hunter, 
Span z Е 11.90 m. 
bd 7 7 1.90 m 
Overall i e Sm. 
Maximum height 2.85 m. 
Chord a X Upper plane, 1.60 m. ; 
Lower plane, 1,10 m. 
Total surface of wings 29 sq. m. 
Span of tail A 2.87 m 
Total area of tail . 3.95 sq. m. 
Elevator, maximum 2.87 х 0.55 т 
Rudder, maximum 1.20 + 0.55 m. 
Fin, maximum  . 2.80 0.65 m. 
Ailerons, total area 3.75 sq. m. 
Fuselage dimensions 1.00 0.85 


sq. m. 
Isotta Fraschini V4 b., 160 h.p. 


Engine type and h.p. 
2,55 m., 15,00. 


Airscrew, diam., pitch and revs. 


Weight of machine empty 700 kilos. 
Load per sq. т. .. * 35.5 kilos. 
Weight per h.p. 6.45 kilos. 
Tank capacity in hours 3.15 hours. 
Performance. 

Speed low down 189 k.p.h 
Climb. 
To 4,000 metres in minutes 20 mins. 


Total useful lond 
Total weight of machine fully loaded 


. 270 kgs. 
970, kgs 


MACCHI “7” 
Type of machine . Sour Waterplane. 


Name or type No. of machine 


Purpose for which intended Hunter. 
Span * 9.95 m. 
Gap ч 1.96 m 
Overall length 8.10 m 

2.95 m 


Maximum height 
hord : 


Total surface of wings 26.6 sq. m. 
Span of tail 2.84 m 
Total area of tall 2.65 sq. m 
Elevator, maximum 2.84 < 0.6 m 
Rudder, maximum 112 х 0.6 m. 
Fin, maximum 2.50 = 0.55, m 
Ailerons . 2.70 sq. m. 
Fuselage dimensions, horizontal 1.15 m. 
Fuselage dimensions, vertical 0.90 m. 
Engine type and h.p. Isotta Fraschini V6. 260 h.p. 
Airscrew, diam. and revs, 2.55 m., 1800. 
Weight of machine empty 775 kgs. 
Load per sq. m. 41.5 kilos. 
Weight per h.p. 4.325 kilos. 
Tank capacity in hours 4 hours. 
Performance. 

Speed low down 210 k.p.h 
Climb. 

To 5,000 metres in minutes 21 mins. 

Total useful load 305 kilos. 
Total weight of machine fully loaded 1,080 kgs 
MACCHI “8.” 

Type of machine Two-seater Seaplane. 

Name or type No. of machine M8. 

Purpose for which intended Scouting. 

Span 13.8 m. 

Gap 2m. 

Length 9m. 

Maximum height 3.25 m. 

Chord Upper plane, 1.75 m. ; 
lower plane, 1.59 m. 

Total surface of wings 40 sq. m. 

Span of tail 3.270 m 

Area of tail 3 sq. т 

Elevator 3.27 х 0.7 m., 1.70 х 0.7 m 

Fin 3 x 0.58. 

Area of ailerons 4.50 sq. m. 

Fuselage 1.23 1.08. 


Engine type and h.p. Isotta Fraschini V4 B. 160 


«p. 
Airserew, diam. and revs. 2.7 m. 1500 revs. 


Weight of machine empty 900 kgs. 
Load аҹ ; 35 kgs. per sq. m. 
Weight per h.p. .. 8.75 kgs. 
Tank capacity in hours 4 hours. 
Performance. 
Speed low down 167 k.p.h. 
Climb. 
To 5,000 metres in minutes 53 mins. 
Total tiseful load 500 Ким. 
‘Total weight of machine fully loaded 1.400 kgs 


The Macchi-Nieuport M.9 Boat, with single rudder. 


MACCHI 


Type of machine 


9 


Two-seater Seaplane 


M9. 
Scouting and Bombing 


Name or type No. of ma 
Purpose for which intend 


Span 15.4 m | 
Gap 2m | 
Maximum length 9.4m 
Maximum height 3.25 m 
Chord Upper wing, 1.8 m 
lower wing, 1.6 m | 
Total surface of wings 48.5 sq. m | 
Elevato 3.50 
Rudder 1.75 
Fin 3.10 
Area of ailerons and total area 4.10 6.15 sq. m 
Fuse e, horizontal and vertical 4.10 
Engine type and h.p Fiat. А 12 bis. 280 h.p. 
A rew, diam. and revs. 2.65 m 1600 revs 
ight of machine empty 1,250 kgs 
Load per sq. m 37 kgs 
Weight per h.p 6.4 kgs 
Tank capacity in hours 4 hours 
Performance. 
Climb. 
000 n m 
OFFICINE DI SAVIGLIANO. 
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p Side View of a Pomilio PC Tractor Biplane for armed reconnaissance from 1917. 260 
h.p. Flat A.12 engine, allowing about 114 m.p.h. Later models became similar but 
refined PDs and PEs. 


POMILIO. tz. O. Pomilio & € Società per Co 
Veronaut Corso Francia 360, Tur 
! ful compar th a c of 
plar ith F.T.A.T, engines were ita chief concern 
Lir: 5,000,000, President: Dr. Arnaldo Gussi 
Sig. A. Ricordi 
rm took a place among the foremost aeroplane 
1 constructed two types of pusher 
h F ngine ind largely of metal 
i powers had been attained, and n 
had been built up. A large bi 
i me was illustrated at the Military 


1917). Tt carried some 
wd T.F, motors were 


1 n in tl hand f ( Ansaldo and ‹ 
Pomil unites 
1 the 1M 
1 
А Row of Pomilio S.P. (Savoia-Pomilio) Pusher Biplanes. S.P.s in S.P. 2, 3 and 4 versions served from 1915 onwards as 
reconnaissance and artillery observation biplanes. S.P. 2 version used one 260 h.p. Fiat A.12 engine to achieve 91 m.p.h. 
Those illustrated are probably 300 h.p. A.12 bis-powered S.P.3s. 
SAVOIA. Societa Anoniman Costruzioni Aeronautiche 
Offices : 5 via Manzoni, Milan 


Bovisio, Milan 
rodrome + Mombello, Milan 
Cascina Costa, Milan 


This firm claimed, before Italy joined in the war. to have 
largest plant in the world. and to produce some 1,000 
planes annually 

The Savoia Co. was founded sometime before the war hy 


or Lorenzo Santoni, of the General Aviation Contractors 

tl. London, and has since the war developed enormously 

Farman land and seaplanes are specialised in, by exclusive 

ion from the inventors of these types, but other 
hines can be and are built when needed 


Front view of a Sworv Farwan (Maurice type), with water-cooled engine. Reproduced from “ La Guerra,” the Italian official publication. 


"The first of the big foreign firms to turn over its drawings 
E organized Italian company was the Farman 
пч, and the “ Savoia " was the concern to which they were 
e in 1913. How the work of preparing for the 
construction of these machines was accomplished 
is to be learnt from the intimate history of the last five years 
of r Lorenzo Santoni's business life, he being the main 
f the “Savoia” as of the several satellite companies 

lied with it. 

It is considered that the general public first awoke to the 
capabilities of the Farman machines when Bille came over the 
Alps to Milan to do acrobaties on some of the Savoiax build 
of the type. By that time the company was on the point 
of leaving its first small works at Turro and about to install 
itself at Bovisio, where it could expand as requirements 
should arise, That moment, when it came, thus found the 
Savoia prepared. 

The name of its productions tells its technical history fr 
then till now; for all the world knows what may be told of 
recent Farman progress. Nor ean one say more as to pro 
portionate number of the various types of the machines 
constructed by the firm in these war years. Surely if 1.000 
aeroplanes were built in the year before the war, this figure 
may have been at least tripled since then, year by year? 
What has been the extent of the help afforded it by the 
Zari Bros.—an old-established woodworking company w 
were called to co-operate in the Savoian progress wh 
Bovisio hecame the company’s home—can be imagined more 
perhaps than judged by those who have handled the delicate 
ege-shell-in-wood parts turned by Messrs. Zari: things so 
strong vet so delicate as to seem transparency French-polished 

Signor D. Lorenzo Santoni has had the advantage of a 
long experience of life abroad, in England and elsewhere, and 
in the early days when flying was as incredible as miracles 
his name was in all the newsprints, 

lt will be remembered that he was the first Italian to fly 
the Channel—from Paris too—the aeroplane being a Deper- 
dussin with a 70 h.p. Gnóme, the year 1912. 

The power of foreseeing the only right moment is un- 
doubtedly his. He is the founder of the following list of 
thriving trading concerns, and of various societies and 
institutions for the furthering of aerial aims :— 


Societa Generale Imprese Aeronautiche. 
Agenzia Generale Forniture Aeronautiche. (Propellers.) 
Societa Italo-Orientale Emaillite 
Societa Idrovolanti Alta Italia. 
No fresh information is to hand 


SOCIETA ADRIATICA | COSTRUZIONI 
AERONAUTICHE. л: Ortona a Mare. 


S.A. M.L. Societa Anonima Meccanica Lombarda, Monza, 
(via Cavalieri! ; Milan, via Broggi. No. 4 

This highly important firm of Military Contractors with its 
4,500,000 lire of fully-paid up capital, and employing some 
3,000 workmen, decided in 1913 to enter the aeroplane trade, 
and constructed as almost its first effort that ‘“Amfiplano” 
whieh did as well as any of its competitors at tho Military 
Trials of that year. 

This machine was a tractor biplane with a S,C.A.T. fixed 
4-cylinder motor with automatic starter. 

The 8.A.M.L., after the entry of Italy into the European 
war, devoted most of its labour to supplying aeroplanes 
of its own special type with complete satisfaction to those 
most competent to judge 

The S. A. M.L. builds a good school machine in large 
numbers and an Aviatic type, which, with Salmson motor 
was at one time esteemed a very fast mount, 


No fresh informntion is to. hand. 


S.I. A. (Societa Italiano Aviazione). 
Works at via Nizza 15, Turin. 
Flyi 


Capital paid-up: Lire 5,000,000. 


g ground at Lingotto, Turin 


This title, with its Italian-Latin word-play, must not be 
confounded with the pre-war firm of the same initials —which 
produced an excellent monoplane—nor with the S.LA 
ап Aero-Club much less with the S.LA.I. (Societa Idrovolanti 
Alta Italia) a Savoia offshoot (vide page 397) 

This, the Turin S.LA., builds a large tractor-b 
the F.LA,T. engine, with which excellent heart the machine 
has created many records and places its ceiling some distance 


lane for 


farther from the earth's crust than most othe 

Tho firm's growth was abnormal—its machines were flying 
before the Company was constituted it is claimed—and it is 
now able to supply aircraft to foreign powers 

The 8.1.A. biplane is a tractor type 


upper and lower wings are united by four pairs of 
vertical steel struts of oval section. The upper wings are 
fitted with ailerons, 

The fuselage is completely streamlined and cc sts of four 
longitudinal wood members with diagonal bracing and canvas 
covered. 


A SAVOIA “ HORACE " FARMAN. Three-quarter Front View. 


The motor is a F.LA.T. 300 h.p. 6 cylinders vertical with 
direct-mounted propeller, carried behind a honeycomb 
radiator and under a bonnet, as in automobile practice 


It has been officially announced that Lieut. Brach-Papa, 
Chief Pilot of the S.L.A,, has created a new world's altitude 
record with passenger on а S.LA. machine of the type 
illustrated, 


This was the third height world's record won by this pilot in 
1917. Lieut. Brach-Papa is one of the oldest Italian aeroplane 
testers. To his credit stands the flying test of more than 
^ thousand machines of twenty differe 


types 
The figures concerning this last ord are the following, 
as issued in all the Italian daily papers 


Machine : 8.1.А. 7.B. ». 5966. 
Load (Passengers and fuel): 350 kgs, (775 Ibs.) 


1,000 m. in 2 mins. 30 secs. 

2,000 m. ,, 5 mins. 

3,000 m. 9 mins 

4,000 m. ,, 18 mins. 

5,000 m. mins. 

6,500 m. ,, 37 mins. 30 secs 

6,750 m. ,, 1 hour 3 mins. 

Ground level was metres above the sen. 

Height above the sea level reached : 7,025 m. (23,000 ft.) 
Military Control Commission at a flying ground near Turin 
Date: 14 Dec, 1917, in the afternoon 


It may be of interest to technical readers to know that the 
machine was tuned before starting with the “ Vibration" 
method recently adopted by Ingegnere Lerici (See ‘ The 
Aeroplane,” Nov. 7th, page 1342) in order to ensure the 
highest safety factor to the whole structure under such 
abnormal conditions of fligat 


ARIR&RRIAIN SARIN BAIRD 


General View of a 5.1.А. 7B Biplane, with F.I.A.T. A.12 bis engine, allowing 124 m.p.h FIAT-SIA. 
Specification. 
Type of machine Biplane 
Name or type No. of machine R2.of 1918 
THE SIA “F.B.” AEROPLANE Purpose for which intended Scouting and Bombing. 
Span 12.32 m. 
Gap 1.95 m. 
S.A Е.В. biplane, which Captain Laureati flew Overall length 875 m 
than seven hours, from Turin to London, is associate Maximum height 3.30 m. 
h the following officially recorded performanc Chord 1.95 m. 
Total surface of wings 45.60 sq. m 
A 26th.—The height of 20,000 ft. (6,165 m.) is reached in Span of tail 3.40 m. 
1 minutes with a load of 660 Ib. (compri оі and a Total area of tail 3.05 sq. m. 
passenger) Area of elevator 2.00 sq. m. 
ý Area of rudder 1.05 sq. m. 
28th The height of 24,000 ft, (7,310 m.) is reached in 55 Area of fin 2.08 sq. m. 
ninutes, with a load of 600 Ib. (pilot alone) Maximum cross section of body — 0,835 m. 


ist 26th.—Capt. Laureati flies from Turin to Naples and 
hack without descending, covering in 10 hours a distance 
f 1,000 miles (1,400 km.). 


The world's height records above-mentioned were beaten by 
ef pilot of the Società Sia, Lieut. Brach-Papa. 


The motor of the SLA 7B reconnaissance-bomber of 1917 
250-300 h.p. Fiat "A12" motor, of the standard type 
employed in all the Italian machines 


The aeroplane was designed for being a “ jack of all trades 
Indeed, its carrying capacity, as well as its speed and 
bing powers, enable it to be employed as а bomb-droppor аз 


acer 


The machine was built in the workshops for aeronautical 
truction of the Societd Italiana Aviazione, commonly known 

© "Sin," a sister company to the famous motor-car firm, 
A.T., of Turin. 


gners are the engineers, Torretta and Carlo Maurilio 
f the technical staff of F.T.A.T. Со, 


T nitials F.LA.T. stand for Fabbrica Italiana Automobili 


ind the word '* Fiat ” in pure Latin, means " Let it Be,” 

Be it''—which, freely translated, indicates that tho 
\ Т. is undoubtedly “It.” The word "Sia" in modern 
| also means "Let it be so," with a precisely similar 
tation to the word “Fiat.” The play on initials is 


S.I. A.f. Societa Idrovolanti Alta Italia 
Works at Sesto Calende Offices 12 via Silvio -Pellico, 
an. Flying Water, for testing, etc., at 8. Anna, Lago 
ore, Repair Shops at Castelletto, 


isive F.B.A. concessionaires for Italy, and a twin firm 
Savoia. 


Joining up with Cape, an old house of wood-workers on 

I Maggiore, in an incredibly short time the S.LA.L was 

to provide F.B.As, for the defence of Venice, Lago di 

rda, and elsewhere, and also to run the regular twice-daily 

tal Service to Sardinia, This machine is well-known and 
en amply illustrated in "La Guerra." 


The Colombo Hispano Suiza and various motors have been 
to the Company's flying-boats. 
е idea as to the size of this business is provided by the 
ment that fifty machines can be assembled at the same 
t the 8. Аппа establishment 


wroplane factory in Italy, founded also 
Has been, like the 

planes, largely used by the Italian Navy for the 
the Adriatic 


renzo Sant avoia 


SOCIETÀ INDUSTRIE AEROMARITTIME 
" GALLINARI.'' Livorno 


\ Lestablished juilding concern, During the War 
te sin various ways, and started 
ndard type A site for testing 


is wequired at Marina di Pisa 


Fuselage, vertical and horizontal 
Engine type and h.p. 

Airscrew, diam., pitch and revs. 
Load per sq. m. 

Weight per h.p. 

Tank capacity in hours 

Tank capacity in kilograms 


Performance. 
Speed at 200 metres 
Speed at 2,000 metres 
Landing speed 


Climb. 
To 1,000 metres in minutes 
To 2,000 metres in minutes 
To 3,000 metres in minutes 
То 4,000 metres in minutes 

Total useful load 

Total weight of machine loaded. 


The 5.1.А. Type 9B Two-seater reconnaissance-bomber (700 h.p. Fiat A.14 Engine.) 


А 5 1.А.1. 5.8 reconnaissance and anti-submarine 
engine. allowing 88 m.p.h. Two machine guns. 


1.425 m. 0.835 m. 

Flat A12 bis, 300 h.p. 

2.80 m. 1.85 m. 1,500 revs. 
36.7 kgs. 

5,56 kgs. 

4 hours. 

Petrol, 215 kg. ; Oil, 40 kg. 


180 k.p.h. 
165 k.p.h. 
75 kph. 


6 mins. 
14 mins. 
23 mins, 
38 mins. 
400 kgs. 
1.070 kgs. 


flying-boat, designed in 1917. 172 used by Italian Navy. 170 h.p. Isotta-Fraschini V4B 


—— NN 


S.V.A. Gio Ansaldo & Co. Borzoli, Bolza 


A S.A.I. 5.9 FLYING BOAT of 1918. Bombing Type. Flat A12 bis engine of 300 h.p. Not adopted for service. 


uring rights in Italy of the Blériot 
patents were Secured, and these machines formed the greater 
part of the S.L'T.s output up to the summer of 1914. 

then the manufacture of two-deckers of the well- 
known t (Voisin) has been undertaken, and the firm's 
activities have been enormously extended. 

Mm E É Momo. 

e in 7 the business was incorporated with Gio. Ansaldo 
«со, Genon & Borzoli, eco. ece., and so will reap the benefit 
of that house's firm position in metallurgy and supplies. 

The S.L'T. Voisine wore well tried out in the early war, 
but then little was heard of even the greatest things. Now 
the habitual gets no comment. 

A certain number of waterplanes issued from this company's 
works at one time. 4 


o, Gel 


and Turin. 

Owned by the sons of the late Comm. F. M. Perrone. 

"This huge engineering firm, with 100,000,000 lire of capital 
Пах recently leapt into the aeroplane business with a record 
breaking biplane and other aircraft 

Some 30,000 workpeople are employed 

Tug. G. Brezzi is in charge of the aviation department of 
the Perrone family's immense business, of which, too, the 
S.LT. Co. of Turin, who hold the manufacturing rights of 
the Blériot and Voisin machines for Italy, is now a p 

The great ramifications of Ansaldo & Co. entitle the 
firm to be called the most important of the Allied European 
Nations handling aircraft 

The rapid reproduction of two types of bi 
speedy, is the Company’s chief conce 
the A-1 Balilla fighter. The main S.V 
reconnaissance aircraft of 1917 appearan 
single-seat reconnaissance-bomber, two-seat 
and S.V.A.10 two-seat reconnaissance-bomber. 

as the products 
a is apparently 
he engine. 


Spa motors are used on the S.V 
of the Ansaldo works are named. 
derived from Spa, Verduzio, Ausald 
Verdurio the designer, and Ansaldo the manufacturers. 

The firm advertise their scaplanes extensively, the 
features of which type are shown in the illustration herewith. 


Хра bein 


Primo 
V.A.9 trainer 


Front View of the S.V.A.S. Primo Biplane 
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THE S.V.A. BIPLANE 
hi ling concern, the Societa 
Gio Ansalde à very large 
ale. This firm, which is comparable in this country only with 
Vickers’, Armstro or Beardmore's, or in Germany with 
Krupps’, rned by the brothers Pio and Mario Perrone. 
These enterprising men, both of whom are but slightly past 
rty years of age, have shown enterprise in every depart 
engineering, and it is not surprising, therefore that 
„eronautical products are equally original and successful 

The Ansaldo firm has incorporated the S.I.T. (Societa Italiana 

Transaerea, Turin) business, which holds the Blériot and Voisin 
«s for Italy, and the F.1.A.T. Saint-Georgio business for 
„ manufacture of aero-engines at Muggiano. In addition 
nortant aircraft works has been established at Borzoli, 
jenoa, the whole establishment being raised upon green 
s within eight months. 
An aerodrome site was purchased about six miles from the 
vorks, the surrounding terrain being unsuited to this purpose 
\ number of houses were pulled down to clear the ground, and 
„ first-class testing depot established. 

Owing to the difficulty of procuring steel tube suitable for 
aircraft work, the firm laid down tube mills to work to make 
own. And as first-class wing fabric was scarce, they installed 
a silk-weaving plant to make special fabric for themselves. 


shipbu 


famous engineering ani 


noa, is now making 


ircraft up: 
F 


They then commenced to build S. V.A. 5 (Savoia-Verduzio- 
») aeroplanes, successful examples being single-seater 
achines and seaplanes, whose most noteworthy fe 
s the use of triangularly arranged tubular interplane struts, 

ich after the practice prevailing before the war in certain 
German biplanes and in the French Clement-Bayard biplane 
the objeet in view being the elimination of unnecessary bracing 


On a land machine of this description the military aviator 
Stoppani flew from Turin to Rome in 2 hr. 50 min, This 
machine is regarded as a long-distance fighter, and can carry 
fuel for eight hours, in the course of which it will fly between 
1,600 and 1,700 kilometres, which represents the distance from 
Rome to Paris. When some of the fuel carrying capacity is 
itilised for bomb loads the machine becomes a formidable 
ng unit, The seaplane is a similar machine fitted with long, 

v twin floats of Howard Wright type. 
ne idea of the extent of the activities of the Perrone Bros. 

ay be judged from the faet that they employ over 60,000 
workmen in their various factories, an important proportion of 
shom are engaged upon aircraft construction. 

During 1918, the firm absorbed the O. Pomilio Aircraft 
ompany, of Turin, mentioned elsewhere in this work 
The principal outstanding work done by S.V.A. in the war 
the pacific raid of 7 machines on Vienna, а 700 mile flight 
e in under 7 hrs. The firm are éxclusively fitting the 220 


ANSALDO 1, called also the "BALILLA." 


Type of machine Р . Single-seater Biplane. 
Name or type No. of machine .. Ansaldo 1—nicknamed the 


“Balilla.” 

Purpose for which intended Hunter 

Span . 25ft Zin. 

Length й . ?2ft5in. 

Height 7 ө . Bft.3in. 

Engine type and h.p. S.P.A. бА, 200 h.p., 6 cyl., 
Vertical. 225 h.p. at 1700 r.p.m. 

Weight empty E 1,823 Ibs 

Tank capacity in hours About 2'/z hours 

Performance. 

peed 137 m. p.h. 


Climb. 
To 16,000 feet in minutes 16 minutes. 


fire through propeller 


S.P.A. 6-cylinder engines. During the early part of this year 
most of Italy’s crack pilets were flying or in expectation of 
flying S.V.A. machines. The famous Baracca and Serenissima 
sscadrilles are using them exclusively. 


THE S.V.A. 4 BIPLANE. 


Type of machine - Single-seater Biplane. 

Name or type No. of machine S.V.A. (Savola-Verduzio- 
Ansaldo). 

Purpose for which intended Single-seater reconnaissance. 

Span 29 ft. 10 in. 

Overall length 26 ft. 7 in. 


Maximum helght 
Engine type and h.p. 


10 ft. 6 in. 
220 h.p. S.P.A. 6A (Ansaldo). 
i 


Weight of machine empty .. 1.900 ibs 
Weight per h.p. . 13.2 Ibs. 
Tank capacity in gallons 75 gallons. 
Performance. 

Speed low down 140 m.p.h 

Landing speed 45 m.p.h 
Climb. 

To 20,000 feet in minutes.. 30 mins 


Total weight of machine loaded 


2,900 Ibs. 


THE S.V.A. 5 BIPLANE. 


уре of machine 

Name or type No. of machine .. 

Purpose for which intended .. Daylight bomber and 
reconnaissance. 


Span .. . " 29 ft. 10 in. 
Length « . 26 ft.Tin. 
Height 2 2 10ft6in. 
Total lifting surface .. ~ 261 sq. ft. 
Engine type and h.p. .. ~ S.PA.6A 200 h.p., 6 cyl., 
vertical. 225 h.p. at 1700 r.p.m. 
Weight empty d 1450 Ibs. 
Tank capacity in hours 6-7 hours. 
Performance. 
Speed at sea level 143 m.p-h 
Landing speed 45 m.p.h. 
Climb. 
To 10,000 feet in minutes,. 10 mins. 
То 20,000 feet in minutes.. 28 mins. 
Useful load with tanks full About 450 Ibs, has been flown 
with 650 Ibs, 


Total weight with tanks full and full load of bombs 2,315 Ibs. 


Front View of an S.V.A. Biplane 


VICKERS. terni. 


This tiem has mele recently; a very fast small biplane, known 
ns the T, (Marehetti-Vickrn.Terni). from the nunes of 
Thes їезйшпег. makers and plico of production. 


The ane is амата herewith 


М 


WOLSIT-JACCHIA. ‹гєсмамо). 


n two types and мах of 
slender, xtreamlined metal 
М. absence of nearly all external bracing cables. The 
w was also tried as à seaplane with floats, bat nothing 
h was henrd of it 

The Wolsit finn, which ix allied to the British Wolseley 
firm, built a bigger model at a later date. a 

However, such being merely a side line. the war thrust all 
the firm's netivities back into the main stream of its husiness, 
und one gathers that many machines have been c 
brilliantly by means of the 1 flowing from 


Nothing new, in the way of information іх available 


[The first section of this information, and all the photographs 
have béen kindly provided by the Japanese Authorities.-C.G.G.] 


Aerial Societies at outbreak of war :— 
Teikoku Hiko Kyokai (Hibia Buildings, Kojimochikn, Tokyio). 
Kikyu Kenkyu Kai (connected with War Office). 


ing Grounds :— 
TO EM (Naval.) 
Tokorozawa. (Army.) Airship shed. 


GENERAL MILITARY AVIATION. 

This was originally formed as one body without distinction 
between azmy and navy. It was subsequently remodelled on 
lines somewhat similar to the British Royal Flying Corps with 
naval and military wings. 

NAVY. 

"The naval section is superintended by Capt. K. Yamaji, LJ.N 

‘The naval headquarters are at Oihama (near Yokosuka). 

The naval force in March, 1914, consisted of 10 hydro 
aeroplanes (3 Curtiss, 2 Deperdussin and 5 Farman). The 
available total of qualified naval aviators was 20. 


FINANCE. 
The total amount granted for aviation of the navy in 1912 
(fiscal year) was 100,000 yen (£10,000) 
For the year 1914 the estimates amounted was 100,000 yen. 


The Marchetti-Vickers-Terni (М У.Т.) biplane. 


JAPANESE. 


ARMY. 

The army wing is responsible for the airships. It has also 
many aeroplanes (M. Farman, Nieuport, Jokugawa (Japanose 
Military type). Curtiss, Grade, Bleriot, H. Farman, Rumpler) 

Japanese aeroplanes, chiefly of European make, were used 
extensively in the siege of Kiau Chiau early in the war 

Since then it is known that the training of pilots has been 
carried on vigorously and both naval and military aviators 
have been produced in fair numbers. 


AVIATORS. 


The following have been killed 


1912, 
Aibat, Lieut, (balloon in Germany 
Kondo (Curtiss, in U.S.A.) 


1913. 
Lieut. | 


Bleriot 
Аеш. f 


matsu, Lieut. (M. Farman) 
Ogita (Morane-Saulnier) 


A Group of Japanese Naval Air Service Officers. 


PRIVATE AVIATION. 


There are some private aeroplanes being regularly f in 
Japan. A number of aeroplanes have from time to time beef 
invented by naval and military officers and private individuali 


and some of them are in use. Inventors include M 
naval constructors Narahara and Ushioku, Baron 

Shigeno (who was опо of the French S pad pilota on th 
Front) and Mr. Tsuzu 


Mr. Yamada’s non-rigid type airship was not used in the 
fighting off Port Arthur, as was formerly reported 


THE AIR SERVICE OF THE IMPERIAL JAPANESE NAVY, 


The names of officers controlling Naval Aviation are 
Rear-Admiral J. Matsumura, I.J.N 
Captain 8. Yamanouchi, I.J.N 


Captain S. Harada, L.J.N 


Names of Flying Officer 


manders:—Y. Kaneko and 8. Fukuoka 


ommanders 5: Kon K. Hiramatsu, C. Ya a, 


and H. Wada 


" ra, K 
Y х М. Кају 
" NW LW а, М Asada 
\ K M S. Kira, 5 
K s Yo 35 R. I 
5. Kadowaki, K К ү wa, $ 
ў r-Licut.« N 
Lieutena кон R. K Y 
һ, К. Ба J Shoda, M. Kido, К Takah I 
1 T. Mo 
Sub-I à S. K Y. Ta 
Engineer :—K. Tak 
1 Naval I 5 ү 
Yokosuka, 
f Na ation J aro Y 
І Navul Dock Y i 
LT: F t t M S K 
A Ка b D I 


M.P.), and 


Sopwith Schneider type Seaplane (110 h.p. Rotary engine) 
in the Japanese Naval Air Service 


"wing information is taken from “The Japan Year 
The Japanese themselves are not anxious to provide 


1 information concerning their aviation work.—Enp 


MILITARY AVIATION, 
two officers, trained in France, who returned 
There two others in 1912 and three more 
umes not given). Since then military training courses 
n instituted at Tokorozawa (near Tokyo) and Kagami- 
n Gifuken), and every year a number of young flight 
T 


were 


Jed to create new course in Fukuoka prefecture, Kyushu 
has 30 machines and one airship he fleet 
will receive an expansion to make it more “decent 
to-date 
Oshima (War Minister) explained in Diet, 1018, that 
ng machines would be built by fiscal year 1923-24 
rsenal will be equipped with aircraft plant capable of 
120 machines per month (type not specified) 
military aviators killed, 1913 to May, 1918. Six 
aviators k 1913-18, (Names not given.) 
ir n mostly Morris-Farman and Newbolt 
| now date and toys compared with Allied 
type 
Newbolt monoplanes" are a novelty. Query 
Morris-Farman is obviously Maurice Farinan.] 
are very poor, and best power output is 73 l.p. Two 
ators gave exhibitions in 1910, and stunts by Art 
' showed up the ridiculous development of Japanese 
ry types. 
1917, Army bought five 125 h.p. biplanes in Europe (type 
specified 
1915-16 the vote was Y 400,000, and in 1916-17, Y00,000 


17 programme was ion of 30 


Military Aviation Corps, 
flying battalions. 


r construct 10 machines.) 


Diet voted Y 1,540,000 f 
i tablishment 


two new 


Department projects construction of large Y 7,000,000 
tation; Lake Riva will be the probable site 
rship is a poor er f 200 h.p., with maximum speed 
) h., but for lack of money construction of modern 
has been deferred for one or two years. 


агу flight. officers now number about 40, which compose 
ation Battalion (organised Dec. 1915). In Feb., 1916, 
onducted experimental flights in Manchuria “in a 
ky 


NAVAL AVIATION. 


| aviation dates from 1912, when officers trained in 
and America came home. Shortly afterwards training 
l set up at Oppama, near Yokosuka (Yokosuka is ^ big, 
1 naval base, with navy yard, docks, shipbuilding berths, 
xperiments w started in real earnest. 


Naval Aviation 
Y35,000. At 


1916 with a first vote 
0,000 was granted as an 


ind , to be spread over five years 
19 fi 1 for Nav Avia- 
2 Naval Aviation € 
Т sar 1 Seacbo aerodromes 
і ed il year 
About 5 icers п 
€ F hine with Runoux 
R t 
Replying in the Diet, 1918, Admiral Kato 
Minister of Naval Av Repletion Fund 
1 ME! b. 23 fiscal 
F ! killed up to 
Yomashita, a 1 hip millionaire” (query : ship 
or shipow iin 1918 
A y towa and Navy 


A Tellier Flying Boat (200 h.p. engine 
Air Service. 


in the Japanese Naval A Maurice Farman Seaplane coming alongside a Seaplane 


Carrier. 


A Short Seaplane (320 h.p. Sunbeam engine) in the Japanese Naval Air Service. 


Muroi, 
Onishi, 


Kon, 
ogami, Sul 
Katoh, 

Kadowoki, 


x К че 
m 
Ty School (during twining) |. Officers 100 
PA. Men no 
Төш! s. 330 persons. 
Trobe 
Itoh Shirato 
Mazunw Unno 
Oguri Nakazawa 
Tamai Hoshi 
Timura Fujimoto 
Kawakami Fujiwara 


1939 Inouye, Capt. 
Yamanouchi, Lieut. 
Mitani, Lieut, 
Nishide 
Masumi, Lieut, 
Sasakibara, Lieut, 


к, n 
Okada, Lieut. 
Suho 
Nbe, нм. 

Tongmi, Capt. 
Higuehi, Lieut, 
1917 


191s 
‘Takahashi, Lieut. 
Tobimatsu, Lieut. 
Sakamoto, Lieut 
Yonezawa, Lieut 
Tomeoka, Lieut, 
Sasaki 


MODERN AEROPLANES. 


ITOH. 

Itoh Works. Inage, Chiba-Ken. 

This M Sopwith “Baby” type machine, and 
designed fighting, and fitted with Gnome Engine (80 or 50 


tis machine is remarkable for its small size, and range 
speed. dt seas made to loop the loop successfully under 
pilotage of Mr. Yamagata, at Tokio and Inage. 


Details. 

E ins UC plane 5 i 1 ate 
"S lower plane ч. 10 in. 
p Chord "m ps 3 ft. 9 in. 

А Gap .. = 4 tt. 

м, Length .. 19 tt. 

„ k Height .. "A 7 15. 9 in. 
atanabe waida, Area (Main Wings: 157 sq. ft. 

^ Zintsu, „ T Weight (full load) 750 Ibs. 

E Tsukikawa, Sub Lieut. Ooi, Engine "s Gnóme, 80 or 50 h.p. 
> Kawakami, Я, "Tedeshima, А peed .. К 90-100 m.p.b. 
ү) По Higuchi, — NAKAJIMA. 


Е 
H 
E 


Jupan Aeroplane Works Co, Ltd., Oota, Gunma Ken. 


үч " Kasai, One of the most successful machines made in Japan, and 
None % designed for fighting und reconnaissance, and built hy Capt, 
Mitsumnüra, ~ N E E Nakajima, at Japan Aeroplane Works, Oota 
‘ Thix mach ter biplane and fitted with Hall 
Note :—Other avintors ;— К Seott engine (150 or 200 h.p.), and many of these machines 
Otlicers. 0 have been supplied to the Army Air Force. 
Y n b {ft was made to loop the loop very successfully under 
Tn School (during training) .- oor E the pilotage of Licut. Mizuta, at Oota Aerodrome. 
en 


Total .. 447 persons. 


Yonezawa, s 


Suga, Lieut. (in Italy) 
Tw » Lient. (in Haly] 


SEISHIKI. (Army Standard Type.) 


Japan Aircraft. Factory, Tokorozawa, Saitama Ken 


SEISHIKI No. f. 
TH 


machine 


(1 Go.) 
two-xentor biplane, designed for 
Teeonnaianee and fitted. with plercedés Daimler engin 
Gapanese make), 100 h. pe amd built by Lieut. Sawada. 
who was a famous skilful aviator in Army Air Force 


SEISHIKI No. 2. (2 Go.) 
This machine was built by Lieut, Nakazawa and 
жаз fitted with Mereédés Daimler engine | (Japancs 


100 This 


h.p. machine's specification іх а 


follows 


Span, upper and lower planes 9.700 m. 

Length 6.700 m. 

Chord 1.500 m. 

Weight (full load) 850 kg. 

Speed 85 m.p.h. 
SOGA GO. 


Imperial Aero Club, Tokoroazwa, Saitama-Kei 

This machine is a two-sea' biplan gned for 
reconnaissance, fitted with Austro-Daimler c 90 h.p. 
and built by Mr. Ozaki, who was the most famous civilian 
aviator in Japan 


TSURUGI GO. 
Kishi Aeroplane Works, Akabane 
This manufactory made two type 
Farman type, two-seater machine; 
th fitted with 100 or 


ear Tokio 
of machir 
and another 


150 hp. Kishi en 


Aviation Works MEXICAN. 


Military Aviation Factory, Valbuena. Director: Sr. Francisco 
ntar Founded, No 


lad’ Astati 
I a 
ir luct " " 
Т iet 1 
The Gover 1 ‹ y 
lar i t D 
AVIATORS 
Alberto (Ae. C. A., 170 
‹ t Mes С A, 1 
H C. A, 18 
sor Juan Pablo Ae. € A 217) 
ro, Eduardo (Ae. C. A., 218), 
1018 Samuel C. (Mex. Mil. Cert. No. 1 
MILITARY AVIATION. 
M the distincti f being the f to 
є wroplanes tual warfare the 
nst campaigns against the Diaz ind 
lat Villista uprising, a motley assortment of aero 
a was purchased in the United States and American aviators A group of Mexican Army Pilots, together with Capt. Guillermo Villasana, the Chief of the Technical Department of the 
re enga to fly them. Four Mexican officers and one Military Alrcraft Factory, 
vilian were also sent to the United States for training as 


In spite of the questionable quality of the flying matériel 


thus gathered, and the not less doubtful military value of й 
al mercenaries, the small Constitucionalista Flying Corps wt 


I quite useful in sundry patrol and reconnais work, 
artioularly in the suppression of the Villista guerilla forces. 
With the stabilisation of the Constitucionalista regime, th 

rican aviators were discharged and steps were taken to 
lish a regular Flying Corp 
In 1915, at the instance of Major Alberto Salinas, Mexico's 
t military aviator and а nephew of President Carranza, an 
ation Department was created in the Mexican War Office 
a military aerodrome and flying school were organised at 
vena, near Mexico City 


Owing to the difficulty of obtaining a satisfactory type of 
from Europe, owing also to tho then strained 
d States, it 
n of national avroplanos and thus create 
ndigenous source of supply 


ining machine 
lations with the Unite 
begin the construct 


at the same timo decided 


A group of Mexican Military Pilots, 


The Superintendent of the Government Aircraft Factory, 
Senor Santarini, with a Mexican pilot and one of the 


Mexican-built Аптап! engines, known as the Aztat. Two Views of a Mexican-built Twin-fuselage Biplane. 


An aeroplane factory was organised at Valbuena, and there 
et ot aan ‘jaulnier ын уез built and 
? as survi luti 
Ls D. =, revolutionary 
‘of tractor biplanes were also built, and eventually 
luced a satisfactory t; of airscrew, the 
ап Anzani type engine, cal Aztatl. 
1 es arrangement was made with the Hispano Suiza 
were acquired, rn ees] а 
е equipment isatii 
Я equipi organisation of 
8, 


. was apparently entrusted to 


Fe 1918, the Military Aviation Factory produced 
to ge designa ot ite director, Senor Francisco Santarini, and 
ain Villasana, Chief of the Technical Department, 
ser iting=scout el a m h.p. Hispano-Suiza 
engine. ie ch in ine, which iall; 
D M nma =” 
Specification. 
Type of machine . .. Mexican Scout Biplane 


Microplane Veloz. 
Single-seater Fighter. 
mi 


8.00 metres. 
a. 
з sq. metres, 

Interplane e ^ 1,5 metres, 
Overall. „ 6.60 metres. 
rea et м. m m metres. 
Speed, то! ‚+ * " 190-220 km.p.h. 
Area of elevators 1,73 sq. metres. 
Area of rudder .. 16 sq. metres. 
Gross weight on 650 kgs. 
Net weight m e . 460 kgs. 
Useful load «s . ~- 190 kgs. 
Engine type and h.p. .. Hispano-Suiza; 150-160 h.p. 
Airserew, revs. Anahuac 


The Mexican ** Microplano Veloz.” 


Various other types have been constructed, including the 
training machine described in the following specification :— 


MEXICAN GOVERNMENT TWO-SEATER BIPLANE. 
(Constructed in the Mexican National Aeronautical Workshops.) 
Type of machine. . v» . Mexican Two-seater Biplane. 
Name or type No. of machine Series A. 

Purpose for which intended General purposes. 

Span T m m » 10.15 metres. 

Total surface of wings .. 35.2 sq. metres. 

Engine type and h.p. “Алай” 6-cyl. Radial ; 80 


Load per sq. metre 
Weight per h.p... v 
Tank capacity in hours.. 


Performance. 


h.p. 
18.76 kgs. 
8.2 kgs. 
40 litres petrol; 20 litres oil. 


Speed low down — .. .. 90kph 
Disposable load apart from fuel 140 kgs. 
Total weight of machine loaded 520 kgs 


Aeronautical Journals :— 
Aeroplanet, 6, Kongensgaten, Christiania 


THE NORWEGIAN ARMY FLYING CORPS. 
Inspector General :—Colonel G. Grüner. 
Staff officer :—Captain Н. Norby 


Director of the army aeroplane factory :—Captain E. Sem- 
Jacobsen. 


AT 


The Government-built ** Місгоріапо.'" 


A Mexican-built Monoplane. 


Group of Mexican Service Machines 


NORWEGIAN. 


Assistant officers :—Pr. lieutnant Th. Gi nd O 
Seippel 

Engine-engi Captain T. Klingenberg 

Chief of the ols :—Pr. Lieut. A. Tel 

Chief pilot t H. Crawfurd-Jen 

Chief of Sonnenfje uadron :—Captain T. Vet 
x anders :—Pr. lieut G. Gotten id T 

Chief of Nordenfjellske squadron :—Pr. lieutnant G, Bull 


Kjeller aerodrome i 
pital ir 


h al, Chr T à a 
F Flying Sct S fjellske 
8 А Redal Fa 
Værnes, t T lof N Ish t 120 kr 
T ihjem. ar railway ation, Stj А 
Ovrevand, the flyir nd of NorJ-Norges 
tuat Sal near the town Harstad 


MANUFACTURERS OF AIRCRAFT. 


he Army Aeroplane Fact hæren: naskinfabril 
Kjeller pr. Lillestrom. 
Th Navy Seapl. Factory (mai ns flyv atfabrik 
A/S. N k Aeroplanfabrik, Ch Hel Tansber, 


Army Flying School (hmrens flyveve s skoler), Kje 


The Navy 


* The latest organisation of the 
m February, 1917 


Flying School, (marinens flyveskoler), Hor 


Army Flying Corps їз dated 


PERUVIAN. 


MILITARY AEROPLANES, 


nment has made a special grant for 


vintion stude 


- d war machines are projected. „ Actual 
ler to end of 1912 was one Avro aeroplane, which was not 
lelivered, 
MILITARY AVIATION 
Th creation of a fifth arm of the Army is seriously con 


plated, and although no flying material is presently available 

Army officers, 2nd Lieut. Henrique Ruiz and 
Aspirant Guillerme Proetgel, were sent in 1917 to El Palomar, 
the Argentine military flying school, wherefrom they successfully 
graduated 


Peruvian 


Aerial Societies 


Ao C. de Portugal (Praga dos Restoradores, 16, Lisbon 


The Portuguese flying service has its earliest roots in 1912, 
agitation in favour of providing the Army with 
lanes resulted in the subscription by the public of fairly 
ims for the purchase of aeroplanes, and a Maurice 
a Voisin, and an Avro were actually purchased 
that year. Either because the particular political 
which the agitation for nireraft was intended to conceal 
uceessfully tided over—or for some other reason of State 
othing beyond these purchases and the drawing up of 
sus schemes for a national flying school occurred at that 


Revista Aeronautica,” the 
Club of Portugal, it appears that 
flying school was actually 


From information contained in * 
rgan of the Aer 
n 1918 the 

ugurated 

Apparently, 


proposed 


the proposals which were drawn up in 1912 by 
ir. Н. V his visit with the Avro biplane, deliv 
the Portuguese Government after tests by the late 
opland Perry, have been to a large extent followed, and the 
»ol has started operations on the site recommended by him. 
The position—if this is indeed the ense—is very nearly ideal, 
nsidering the rnountainous nature of the country, providing 
large natural aerodrome-—a long frontage on to an 
nt stretch of water for seaplanes’ work. In addition, 
re is direct railway and water communication with Lisbon 
Previous to the inauguration of the school, a number of 
licers were sent to France and England to Jearn to 


Of these, Lieut. José Barbosa de Santos Leite, of the Army, 
d Lieut, Artur de Sacadura Freire Cabral, of the Navy, 
Antonio Joaquin Caseiro, a non-executive Naval 


proceeded to Chartres, in November, 1915. 

Ail theso obtained their pilot’s certificates by March of 1916, 
and then proceeded to qualify for their military brevet at 

rious French Army Schools. 

Three Army officers, Senors А, Torres, A. Maia, and A 
qualified for their civil brevets at the Ruffy-Baumann 
at Hendon, during June and July, 1916, and qualified 

y pilots at one of the R.F.C. ‘schools 
be presumed that these officers now 
tructional staff at the Portuguese flying school. 
As to the actual organisation of the school, very little can be 
ered Revista Aeronautica ” contains pages of regu 
for the conduct of the school, but they are all of the 
re of “ King's Regulations " of very considerable import 
© actually, but of very little general interest 


form t 


COMMERCIAL AVIATION. 


formation of the first three Norwegian 

first, the Nordisk Luftkraft A/S, which 
ero exhibition in Christiania, 
il by Lieut. Rüser-Larsen on 
when the railway service was 


Scandinavia: 


1 an emergency aerial 
built Morane monoplane 
pted by embankment slip. 
Secondly rwegian Air Shipping Co., to which the public 
all shares, and of which Capt 

or. So far nothing has 
s chief aim the establish 
m the limits placed upon 
railway lines on account of the mountainous character of the 
try ; and, fur will run a North Sea line to Great Britain, 
Swedish and Danish firms, a line to Gothen 


but the company will make it 
nt of national aerial lines, owing to 


Norwegian Aeroplane Works, Ltd., 
rmed on June 4th, 1918, with a stock 
No aircraft have been turned out 
own of a number of contemplated 
automobiles, motors, and boats are 


MILITARY AND NAVAL AVIATION. 


» last of the three Scandinavian countries to enter upon 
activities, Norway leads at present, which fact it owes 
»d connections with England, wherefrom it has 
war been successful in drawing equipment, 
y latest active service mounts. 

been the case, too, in Sweden and Norway, like even 
i warfaring countries, Henry and Maurice Farman 
the chief composition of both the Army and the 


the 
biplanes made 


Naval Flying Services, both before and while expanding early in 
the war. 

The chief naval air station is by the Royal Dock yard in 
Horten, and other stations are along the coasta of the North Sea 
апа Skager Rak, like Christiansand, while the main Army flying 
ground is at Lillestrom, near Christiania. 


The respective Government factories are at each of the two 
centres, under the command of Captain Dehli (Navy), and 
Captain Sem-Jacobsen (Army), the same officers commanding 
formerly the flying services. Colonel Grüner is now chief of the 
Army Согра, 

The Army factory has built both Henry and Maurice Farman 
Longhorn and “Horace” Farman models, for which the 
Frederiksstad Mechanical Works produced 130 hp. Renault 
motors, While of advanced types monocoque scouts with 
snow-skates for winter flying, equipped with 150 h.p. Hispano- 
Suiza engines, that were fetched early from Spain, and a two- 
seater patrol biplane of British influenced outlines id wd 'owered 
by a R.A.F. motor, have been produced, В.Е. and Avro biplanes 
have further been acquired in England. 

The Navy long stuck to a twin-float Farman type ype pusher 
biplane with F.E. tail fin fashion, equipped first with Curtiss 
motors, and next with some 170 h.p, Sunbeam engines, obtained 
from England. Various Naval flying officers, like Lieuts. 
Lützow-Holm and Rüser-Lassen were allowed to undergo a war 
instruction course at a British Naval flying school, and some 
130 h.p. Clerget-engined Sopwith “Baby” seaplanes were 
acquired. 

Nielsen and Winther, in Copenhagen, built a tractor school 
seaplane for the Norwegian Naval Air Service, equipped with a 
100 h.p. Swedish-built Scania-Vabis Mercédès motor. 


Monocoque-bodled Biplane (150 b.p. Hispano-Suiza engine). 
Army Aireraft Factory, and fitted with ski for use on si 


PORTUGUESE. 


Aerial Journals: 


nautica (Ae. C. Journal). 


Rivista 


Built at the Norwegian 


Flying Ground: 
Campo do Seigeal. 
Mounchavo de Pavon. 


(Military School, 6 hangars.) 
(Private, 5 hangars.) 


The Chief Portuguese Flying School at Villa Nuova della Reinha. 


Provision is made in these regulations for training aeroplane 
pilots, airship pilots, and free balloon pilots, and their appro- 
priate observers, and also for mechanics of all grades, 
commission has been sent to the Higher School of 
Aeronautics at Lausanne—which may be considered as an 
'ronautical universty—and it may be assumed that this 
commission has as its object the institution of a fairly 
thorough course of theoretical trainine, and it may be fairly 
safely expected that the technical side of the instruction will 
be во extremely complete. 

At the same time, considering the large number of extremely 
good horsemen to be found among Portuguese officers, it may 
be expected that at least a fair proportion of excellent pilots 
should be turned out. 

“ Revista Aeronautica," of Lisbon, states further :— 
Four officers in training for military pilots were sent to the 


United States in ma to attend the Sigon Со! оо 
Schoolin 8. Diego, California, but when Portugal. 

they could no longer be trained in Чы State: po: RENI AS 
Europe, Subs their instruction at the Chartres School. All 
of them obtained their certificates betweon September 
December, 1916, and cat on a E 
where three of them obtained the School 

Fobruary, 1917, the fourth having hean recalled te АБА T 


War Ministry. for organisation work. 

A fifth officer took the Caudron courses, which included 
training in artillery fighting, and aerial 
acrobatics, These officers were from ry, cavalry, and. 


infantry units. 


Army Aeroplanes. 


pope чо numerous Bristola, Bleriota, Niewports, Moranes, und Farmana 


ROUMANIAN. 


ARMY AVIATION. 


Early in 1912, under the presidency of the Grand Duke 
Alexander, the special school of the Volunteer Aerial Association 
was finally formed at Sevastopol for the winter and Gatchina 
for the summer. 


June, 1912. Vote of 150 aeroplanes (140 to be built at home) 
Vote 1,050,000 roubles for new school at Tauride 

November, 1912. Military trials results. (1) Sikorsky in a 
Sikoraky. (2) Haber in a M. Farman. (3) Boutmy in a 
Nieuport. 

December, 1912. Aeronautical school reorganised. Put under 
control of one commandant, one assistant, and four juniors. 

made seven months—15 pupils per school at a time. 

А one month course in aeroplanes, aerial motors, ete, Of the 
pupils, 10 to be selected for aeroplanes. New flying School 
established at Tashkend in Turkestan 

March, 1913. New schools established at Moscow, Odessa and 
Omal 


At the end of 1913 the total number of machines was about 
250, of which about 150 were modern. Principal types 
Albatros, Aviatik, Bristol, Deperdussin, Farman, Nieuport, 
Rumpler, there being an average of 20 of each. The majority 
built under Russian license in Russia. The number of actual 
military pilots was 72. There was, however, a special volunteer 
corps of about 36 private aviators, bringing the available total 
to 108 or thereabouts. In August, 1914, the situation was 
about the same, except that a few Sikorskis had been added 
Most other machines were old, and more or less worn out, the 
effectives did not exceed 50 or so, if that. Aviation was not 
taken seriously. Тһе Sikorakis were still in the “ freak stage.” 
In the strict sense of the word Russia did not possess any aerial 
fleet worthy of the name. 

A Russian officer, Lieut. Nestoroff, was actually the first 
aviator to “loop the loop,” doing so on a Nieuport monoplane, 
some months before the Frenchman Pégoud. For this action 
he was charged with endangering military property and placed 
under arrest for a month. 


NAVY AVIATION 


July, 1912. Lieut, Andreadi, 50 h.p. Nieuport, did a flight with 
stops from Sevastopol to Petersburg 


September, 1912. Special naval aerodrorne for hydro-avions 
ordered for Golodai Island, near Petersburg, bringing total of 
military and naval aerodromes to 6. Sikorsky hydro-avion 
acquired, Also an M. Farman ditto. New naval station 
projected at Libau. 

October, 1912. Naval purchase of several Curtiss hydro-avions 
after trials at Sevastopol. 


eng of the Flying Service 
il” type of 1911 were actually 


Elevator depressed or otherwiwe by action on column. 


purchased by the Roumanian Army 


VLAICU Monoplane. Ded by Ouvret Vlaicu 
Exhibition, 1911. Modified ; it flew very well indeed at Aspern, June, 1912. The 1912 model ig 
entirely novel type, a tail first monoplane with a propeller either end of the main planes, and 
triangular tail aft. Principal details are —Length, 347 feet (1050m) Span, 30 feet (0:15. 
Height, 12 feet (3-65 m.) Wing frame in three sections with gap between otor, 50 h.p. Gng 
chain driven. Fuselage, old style; landing chassis on three wheels only, with a single ash skid 
front. Covered-in engine driving the 31 foot propeller sliaft for the 2 propellers. Rear tail consi 
of 2 fixed planes, a triangular damping plane and a triangular keel plane. Forward an elevator 
two semi-circular rudders (double faced) From this combination remarkable results are a 
and all gyrostatic effect from the propellers eliminated. Control, horizontal wheel on colm 

At Vienna 
first prize for the smallest circle and also for accurate bomb-dropping. The original machine 


M. Vlaicu was killed in 1913 while flying, and the type has got no further, Two Farmans ё 
understood to have been delivered during 1915. (Maurice type). 


First shewn at the Viem 


1912, this machine fi 


Опе of the Four-engined Sikorsky Ilya Mourometz heavy bombers that served so well from 1915. Type B used four Salmson-Canton 
Unné radials of 200 h.p. and 135 h.p. (two each), weighed 10.580 Ib, could carry 1,102 Ib. of bombs. and flew at 60 miles per hour 


Towards the middle of 1914, the approximate effective forc 
was as follows (all hydros. or capable of being so fitted) : 1 Astra. 
1 Breguet, 2 Donnet-Leveque, | Farman, about a doze 
2 Nieuport (50 h.p.), 1 Sikorsky. (А number of others c 


Curtiss, 
order.) 


At the outbreak of war there were about 50 effective 
mostly of Curtiss make 


lanes 


GENERAL 


No exact deta ava е as to progres the outbreak 


Three officers of the late Imperial Russian Flying Service, accompanied by a French oficer. 


ALL THIS INFORMATION IS MERELY OF HISTORICAL VALUE, FOR SINCE THE DEPOSITION OF HIS IMPERIAL MAJESTY THE TSAR BY HIS REBELLIOUS SUBJECTS, 
RUSSIA HAS CEASED TO EXIST. THE BOLSHEVIK ARMIES APPARENTLY POSSESS A FEW AIRCRAFT MANNED AND MAINTAINED BY TRAITORS TO THEIR 
EMPEROR. THE COUNTER-REVOLUTIONARY,ARMIES OF ADMIRAL KOLTCHAK AND GENERAL DENIKIN ARE SUPPLIED WITH AIRCRAFT BY THE ALLIES. 


SERVIA. 


MILITARY AVIATION. 


At the outbreak of war there were about a dozen aeroplanes, 
ainly obsolete. Since then some modern machines were 
vired. Servin did not build, and the war stopped all 
portation, the machines—imported—having been required 
Isewhere. A fow French aviators were lent, with their 
to Servia early in the war, among them being 
Paulhan and Martinet, two of the very earliest French 


After the conquest of Servia, the Servian troops who 
caped, and were afterwards re-organised by the Allies in 

e, were equipped with a flying service of their own. This 
was manned by Servian officers and supplied with French 
горіапоз 


Some"of these officers, who were taught to fly chiefly by 

ts of the late R.N.A.S., did quite good work during t 

Jefeat of the Bulgarians and Austrians, but on the whole it 

peara that the Balkan Slav had not the makings of an aviator 
f an aeroplane or aero-engine mechanic 


A SIAMESE BREGUET BIPLANE, used for training. 


SIAM. 


THE AVIATION SERVICE OF THE ROYAL SIAMESE ARMY. 


Editor desires to express his indebtedness to Lieut 
Prince Amoradhat, Military Attaché, thé Siamese 
gation, for the following notes and photographs.) 


The Ministry of War having decided in 1911 to adopt aviation 
use in the Army, threo Officers of the Royal Engineers were 

ted and sent to France in order to study aviation. These 
ve Officers began their flying instruction in July, 1912, at 
la Coublay, near Paris, and by the following October 22nd 
ajor Luang Sakdi Salyavudh obtained his certificate as a 
jualified aviator of t rench Aero Club, on a E uet machine. 
In May, 1913, Lieutenant Thip obtained his certificate, on a 
Nieuport, whilst Captain Luang Avudh Sikikorn received his 

tificate on a similar machine on June 30th of the same year. 


Major Luang Sakdi then qualified and obtained the “ Brevét 
A eur Militaire Frangaise " on the 18th August, 1913. 


ving qualified as pilots, all three officers returned to Siam 
ptember, 1913, taking back with them several Nieuport 
noplanos and one Bréguet biplane, making their début in 
z in Siam in December, 1913 


In April, 1914, His Majesty the King presented to the Army 
^ 100 h.p. Bréguet biplane, which had been offered by Chao 
Phya Abhai Phubesr as a gift. 


Having seen tho practical use of aeroplanes and convinced 
{ the great service it could render to the Army, H.R.H. the 
Prince of Pisenoulok, Chief of the General Staff, decided to form 
à Flying Corps, which was officially organised on the 23rd 
March, 1914, officers of the Army being admitted as candidates 
r the Aviation Service. 


A NIEUPORT-TYPE MONOPL, 


ANE, bullt in Siam. 


THE ARMY AVIATION CORPS. 


Editorial Note. 
During 1916 and 1917 the Siamese aviation corps has taken 
draws its recruits by voluntary service part in Army Mancuvres and has done good work. Аз the 
the Army. result of Siam's joining ín the war, an aviation contingent сот 


their certificates as pilots ma; posed entirely of volunteers was sent to France, but so far ax 
nra misinsd for servion witi can be gathered their training for active servico was not 
not more than one year. The latter must completed before the Armistice befell. 


returning to the Flying Coi 
h MUS ring ыы 
UN Кы Ме кына about 
lots, iom are officers, with the ti 
pup tem ene pe edd ааай 
Aviation School and Headquarters is situated at 
UE P Dept Vise hang and 
workshops have been constructed. 


Offleers and Men о! the Siamese Royal Flying Corps. 


SPANISH. 


(By Captain Don Emilio Herrera Linares.) 


Aerial Societies : — 


Aerial Journals: 
Real Aero Club de España (Carrera de 


n Jeronimo, 8, Madrid) 


: Asociacion de Locomocion Aérea, 20, Cataluna 

Asociacion de Locomocion Aérea (20, Cataluna Sq., Barcelona Шу) 

Теа] Aero Club de Barcelona España Automoril, 5, Isabel II Sq., Madrid. Official Organ, Spanish 
de San Sebastian R. Ae. С 
de Santander. Revista de Locomocion Aerea, 20, Cataluna Sq., Barcelona (monthly) 
de Granada. Heraldo Deportivo, Villalar, 1, Madrid. 


The Spanish Royal Flying Service.—A group of the chief aviation officers at a Spanish aerodrome, with a number of '* Flecha 
THE SPANISH AERONAUTICAL SERVICES 


Mourelo, formerly. Direct Air Se the A 


type Spanish-built biplanes lined up ready to start 


Don 4 Herrera 1 t The Pa 


Servicio 


o wings 


THE CHIEFS OF SERVICES 


Т А ct кь ана Аеш 
р 8 € $, D afael Morer 
1 de Er г 
( Detail n I Col. Don Ё і 
la Roja 1 н 
A T Maior I < à А 
1 Major Don A E I 8 
1 f A fa D { 1, A I 
f Aviat W fa Don А les F " 
Engir 
f Ot er 8, Stai Ma р І 
Victori 
CHIEF INSTRUCTORS. 
Captain of Er Don Emilio Herrera I 
at Cua Viente 
Capta Infantry, Don Julio Rios Angui 
Captair avalry, Don Luis Riaño Herr 
Doct taff, Don Antonio Perez Nuñez 
Lieut t of Cavalry, Don Angel Martinez de Baños. 
Lieut of Cavalry, Don Jésus Varela Castr 
THE SPANISH AERODROME 
f z is a list of the h irom 
ther and name nding 
Cuatro Vientos.—Captain of Engineers, Don Emilio Herrera 
Linares. 
Guadalajara.—Major of Engineers, Don Gonzal 
Andreu 
Jetafe (New).—Captain of Infantry, Don Julio Rios Апче 
Los Alcageres (Cartagena).—Captain of Infantry, Don José 


Valencia Fernandez 
Ша (New).—Captain of Engineers, Don Alberto Alvarez 
Rementeria. 
The following are 
g Officers 
л —Naval Lieut., Don Pedro Pablo Hernandez 
, Don Emilio Baquera Ruiz 


the acrodromes in Africa, with their Com 


Tetuan.—Captain of Enginee 


Zcluan.—8Staff Captain, Don José Aymaz 


SPANISH FLYING SCHOOLS 


Military School of Aviation.—Cuatro Venitos (Madrid) 

National School of Aviation.—Getafe (Madrid) 

The Director of the National School of Aviation is Don 
Alfredo Kindelan Duany 

Civil School of Barcelona.— Pujol y Comabella y Co. 

Civilian School also at Santander and Jetafe. 

There is also the Aerodrome of the Sociedad Ispafiola de 

лягиссіопев Aeronauticas at Santander. 


MILITARY AEROPLANE. THE SPANISH AERONAUTICAL INDUSTRY. 


The chief manufacturers of aircraft are; Garde y Escorinza, 
at Zaragoza; Pujol y Comabella, at Barcelona; Sociedad 
mE Española de construcciones Acronauticas, at Santander; La 
ыы "ar " = Hispano-Suiza, at Barcelona (motors); Elizalde, at Barcelona 
illustrate it (motors); Baradal y Ereter, at Barcelona (motors); and 
Amalio Diaz, at Getafe (propellers). 


types of Spanish military aeroplanes are published 


A new fighting ma 
not yet p 


^ German KONDOR Taube monoplane in the Spanish Service 


landing gear. 


ane, known as the W " type, combining а generally German design with apparently a Curtiss 


A Spanish-built “ Parasol" monoplane, on Merane-Saulnier lines, 


CC ee E E _ 


SP. 


Bullt by the Spanish 


A Spanish-bullt Biplane, apparently а combination of the “ Flécha '' type with Curtiss Influence. 
Flying Service. 


SWEDISH. 


CHIEF AVIATION CENTRES IN SWEDEN MANUFACTURERS OF A 
Malmslatt : Mi hed s 
Ljungbyhed : Civil aviat 
Furusund : Civil aviat 


y avia 


SWEDISH FLYING SCHOOLS. 


Aviatie Company's flying school, Furusund by 


MILITARY AND NAVAL AEROPLANES 


Tlie Arm inu wn num 4 Moran 
I N М; ind 
g it flow 
T 
1M 
Nort biplar 
h &n train! er 
‹ to seaplanes for summer tra 


PERSONAL NOTES ON THE CHIEF MEN CONCERNED WITH 
THE DEVELOPMENT OF AVIATION IN SWEDEN 
first aviator їп Sw 


k his certificate at the 
g back to Sweder 


at nearly every great place in the countr 
Norway, and did a А 
understanding the possibilities of avia 
ad a large automobile concern, he also 
e commercial and business side of the aeroplane movement 


he 


a long time he wa the aeroplane depart 


ódertelge Verkstüder ern which has now ceased 
ike aeroplanes 
In 1916 he started a concern for the making of aeroplanos, 
Northern Aviatic Company, Ltd., the works of which are 
tuated at Tellusborg, near Stockho! He was the managin, 
tor of The concern has made a gr 
f for the Swedish government and 
persons in Sweden, as well as for the governments of 
ther neutral s in the North, especially for Finlandia 
In July, 1918, when he was out for a flight from Stockholm 
Finland as р прег in an aeroplane, piloted by Captain 
it, one of the best Swedish naval aviat h 
The aeroplane got at sea in a thick fog 
1 passenger were drowned. 


ther person, who has contributed largely to the develop. 
ation matter Sweden. Mr. Lars Fjüllbück 
Fjüllbàck took brévet in France in 1911 

soon left actual flying and went over to the 


turing of aeroplane 
H as the leader of a company which made the first 
h-built aeroplane for the Swedish army in 1913 
ter he was appointed to the Northern stic Company a 
tructor, and after the death of Baron Cederström he 
moted to managing director of the concern, and is still 


g as Kuch 
pilot Phil. Dr. Enoch Thulin's name is also closely 
ected to the history of the Swedish aviation, Like the 
ng, he also took his brévet at a French flying school 
ing back to Sweden, he made many meritorious long 
and also л great number of exhibition flights. 


best known flights was made from Paris to 
Sweden, in a Morane monoplane. On this trip, his 


1 and constant helper, Lieutenant. Ask, accompanied him as 
lso started the Thulins Aeroplano Manufacturing € 
Landskrona, in 1915, These works have develo 
ery small scale to one of the biggest industrial cc 
len, They are exclusively intended for the manı m 


nd aero engines, but will after the war al«o 
n to other products. 


roduction to the Swedish 


ncern has sold most tay 
tral governments, especially to Holland 


Thulin has been the managing director of these works 
the beginning, but has now left his place to Mr 

i n » M.E 
n the Royal Engineers G, von Porat is also one of 
noteworthy persons in the Swec aviation world 
© was one of the first three Swedish military aviators, 
| was sent to the Nieuport school in France, took his brévet 
1 later а lot of successful flying on Nieuport monoplanes 


1914 he had a severe accide and was in hospital for a 


After that he was appointed as constructor at the 
telge Verkstäder aeroplane department, and has con 


1 and built several successful types of aeroplan: 
Meritorious flights made during 1918 by Swedish aviators: 

© regulations now in force, no details can be given about 

lone in service by military aviaton And owing to well 

causes civil flying has been probibited, with a very few 

In May, however, Dr. Thulin with a monoplane 

n Christiania, Norway, to Landskrona (near Malmó), 

The distance was 500 km. and was covered in 4 hours 

eadwind prevailed throughout the trip 


April 27th, Flight-Lieutenant Kindberg on a private 
roplane, with a passenger, flew from Stockholm to Abo, 
vl back right across the Baltic Sea. The distance is 


300 kilometres each way, the shortest journey was 
plished in 2 hours and 20 minutes. This flight is note 
n account of its being the first flight for a commercial 


from Sweden to а foreign country 


Three-quarter Front View of Swedish Triplane, used for training. 


Side View of a Swedish-bullt Triplane with Rotary engine. Зи? 


Front View of Swedish-built Thull 5 
offering 53 e уг n Type K Esant monoplane fighter, built between 1917-19. 90 h.p. Thulin-built Gnóme rotary engine, 


SWEDISH AEROPLANE 


THE NORTHERN AVIATIC COMPANY. 


NAB, 
1. Type 9. 
TWO-SEATED RECONNAISSANCE BIPLANE. 
. 80 metres, 


Total width .. 2 -. 1377 metres. 
Total height .. — ..  .. 35 metres. 


Eugine ss — ^... — .. .. 110 hp. Mercédès fixed. 
Load carried |. 1 |; 400 > 
E xu ous s 120 kil. an hour. 
2. Type 11. 
TWO-SEATED DOUBLE ENGINED RECONNAISSANCE 
BIPLANE. 
Total length... к .. B5 metres. 
Total width ., — ,. — .. 1616 metres. 
Total height ., Re 2. 86 metres. 
йрй, 9... «C Two 110 or 160 h.p. Mercédès, 
Benz or Scania-Vabis fixed 
Load carried .. ^n -. 800 kg. 
Speed for the 160 h.p. ^. 140 kil, an hour. 
3. Type 12. 


TWO-SEATED DOUBLE ENGINED RECONNAISSANCE 
BIPLANE. 
Same as above type, but equipped as hydro. 


4. Type 14. 
TWO-SEATED FLYING-BOAT. 
Total length .. ++ 86 metres 
Total width .. d s 150 metres. 
Total height ., i +. 355 metres. 
Engine .. ss - . 160 hp. Benz, Mercédès or 
Seania-Vabis fixed. 
Load enrriod .. E > 500 kg. 
Speed .. s ; ‚. 130 kil, an hour. 
Three-quarter Rear View of Northern Aviatie Co.'s Twin-engined Seaplane. Type 12. 
5. Type 17. 
ONE-SEATED SCOUTING BIPLANE, 
Total length . . 67 metres 
Total width — .. . .. 100 metres, 
Total height. . 3:0 metres 
Engine .. `0 h.p. Mercédès 
Load carried . 300 kg 
Speed .. n 9 +. 155 kil. an hour. 


Three-quarter Front View of Northern Aviatie Co's Biplane. Type 17 


PALSON Aeroplanes. Malm 


These aeroplanes are of rather 

chief idea є 

posit 
Th« 


1. Typei 


Shaded Sketch о! the Palson Single-seate 
ONE-SEATED SPORTING BIPLANE Shade ich of the Palson Single-seater 


otal length r 


PASSENGER-CARRYING BIPLANE 


11-7 


ә} height 
Engine 


Load carried 


The Palson Single-seater Sporting Biplane. Side View of the Palson Passenger Biplane 


5 SWEDISH AEROPLANES 


THULIN Aeroplanes. 


Since America’s entry into the war it is safe to state that 
the aircraft works of Enoch Thulin in Landskrona, Sweden, 


Landskrona 


newspaper in the Swedish capital; and two days later а 
flight from Gothenberg to Copenhagen with Baron Blixen- 
Finecke as passenger that the latter might participate in 
horse races in both cities, the second time this great feat was 


are the largest neutral aviation concern left 


When the war broke out there were two small Swedish 
aeroplane factories, one a department of the well-known 
Sódertelje works, under the management of the Swedish 
pioneer aviator, Baron Cederstróm, and holding rights and 
patterns from the Farman Brothers and the Gnóme engine 
company, the other one being that of Dr, E. Thulin 


—C G.G 


Type К. 


Sundry accidents with the Henry Farman biplanes led the 
Sódertelje Works to adopt the Albatros model, and to equip 
the biplanes with original German engines, till the whole 
Sédertelje establishment was taken over by the Government Basins 
for their important work, when the aircraft department Load. carried 
passed into the possession of Dr. Thulin Speed 


Type L.A. 


Total length 
Total width 
Total height 


His efforts have during the war developed into a concern of 
imposing Scandinavian dimensions, with a staff of 800 work 
men, by the combination of three factors,—personal enterprise, 
a favourable time and the presence of raw materials in Sweden Total length 
itself. Total width 
Total height 


ы 


The Thulin Aircraft Works have furnished both the Swedish 


and foreign neutral governments, including Denmark, these Гаи 
being supplied with Morane-Saulnier monoplanes and 80/90 Doux aer 
hp. Le Rhéne type motors; and Holland getting Thulin Вреес 

scout monoplanes and 100/120 h.p. Thulin rotary engines 3. Type G.A. 


The Thulin Aircraft Works run both a flying school with a 
number of Bleriot and Morane monoplanes, where more than 
half of Sweden's aviators have taken their certificates, and an 
aerodynamical laboratory 


Total length 
Total width 


The chief, Dr. Thulin, looks behind on a successful career 
as an aviator. Among his notable flights were one from Paris 
to Landskrona in 1914 : one from Malmö to Stockholm with 
photos of the Baltic Exhibition, just opened then, for a 


Front View of Thulin Monoplane. 


SWISS. а 


MILITARY AERONAUTICS IN SWITZERLAND. 


The Swiss General Staff's Press Bureau published in 1916 а memorandum dealing with the 
development of aeronautics in the belligerent countries, and referring also to the present status 
of aeronnuties in Switzerland. Regarding the latter it says ;— 


The war-born evolution of aireraft cannot but force us greatly to increase our aerial establish- 
ment if we want to remain efficient in this field, too. Неге it is n: to consider that, unlike 
the Great Powers, who can m large aircraft factories working even in time of peace, Switzerland 
does not possess a real aircraft industry. 


“Therefore, if we have succeeded in building during the war aircraft of our own, it is chiefly due 
to the fact that our mobilisation recalled a number of engineers who were previously wi ng in 
foreign countries. The construction of aero-engines, which is of a more exaci nature than 
that of ordinary petrol engines, has also been successfully undertaken ; likewise, the training of 
pilots, which formerly was entirely dependent on foreign schools, is now satisfactorily done at. 
home. 


“Such is, then, briefly the development of national military aeronautics If some think that 
the progress realised was not rapid enough, one should keep in mind the great technical difficulties 
and the corresponding expense of creating and developing this new arm. The Swiss people have— 
like their neighbours—generously contributed to the national subscription for military 
aeronautics in order to enable the Army to increase their aerial establishment,” 


This report permitted one to assume that the fund of the national subscription was then 
nearly «оон, as в consequence of which the Confederacy undoubtedly authorised в consider- 
able expenditure for military aviation. It was also proposed to enlarge the kite-balloon branch 
of the Army, since those craft have proven highly valuable in the great war аз -control 
stations, 


done in history, the first being by a German sportsman. 


Unfortunately, since these notes were written, Dr. Thulin 
has been killed in an aeroplane accident on May Mth, 1919. 


` ONE-SEATED SCOUT MONOPLANE. 


TWO-SEATED RECONNAISSANCE BIPLANE. 


TWO-SEATED RECONNAISSANCE BIPLANE. 


Three-quarter Front View of Thulin Biplane. 


Total height .. » .. 3°54 metres. 
Engine .. 7 E .. 160 h.p. Benz, Mercédès or 
Thulin fixed. 
Load carried .. РГ ^. 400 kg. 
Speed ..  ..  ..  .. Bid. an hour. 
ù 1. Type F.A. 
TWO-SEATED RECONNAISSANCE BIPLANE. 
Total length # А .. 79 metres. 
Total width "à 11:7 metros. 
"Total height. 3-39 metres. 
Engine .. sts 160 b.p. Benz, Mercédàs or 
6'5 metres. Thulin fixed. 
Vl meksi Load carried D 550 ке. 
2:55 inetres. Speed .. be WP y 135 kil. an hour. 
90 h.p. rotary Thulin. 5 
NAE m 5. Type N.A. 
130—145 kiloms. an hour. ONE-SEATED SCOUTING BIPLANE. 
Total length .. EN . 585 metres. 
Total width . т .. 7-9 metros. 
Total height .. > . 245 metres. 
75 metres. Engine .. 125 h.p. Thulin rotary. 
10-4 metres. Load carried .. + x 1 
152 metres. Speed .. ‚ И 0 0 165 kil an hour, 


90 or 125 h.p. rotary Thulin 
265 kg. 
125 to 140 kil. an hour. 


9:48 metres. 
1 metres. 


Thanks to the 
tation of Dübendorf. 
established їп T 


The war has influenced the situation of Swiss aviators in 
certificated by October, 1916, 61 pilot-aviators ; 12 of th st th 
eii тобоо before D Wi. ү 


To his name should be added that of £ 


of injuries received during а reconnaissance, 
fees Fogg ee 


AURA rise la give ay: ROO 
Swiss aeroplanes or engines of any 


1 Curtiss D, 2 Cortiza E, 2 
Wright, 1 Curtiss tractor, 1 


Naval Aeroplanes. 


sf March, 1914, the naval force consisted of 10 seaplanes 
bon Лаг, Burgesa, Curtisa and Wright), and 30 more were 
| оп order, with a view to one being supplied to each of the important 


T 'of the United States during 1915 displayed some desire to 
Fleet, and the Aero Club fg ани pup SORS pee 
е U. S. Army an 


school 
on 
evident Senet 


hundreds. 

Much was written in American papers to prove that American aeroplanes 
were at least equal in every ere to the best European aeroplanes, but 
Americans of the highest scientific and practical qualifications agreed that 
America had much to learn from Europe before she could produce war aeroplanes 


of the best class. 


At an American Flying School in France. 
Secretary for War in the U.S. Government. 


URUGUAY. 


MILITARY AVIATION. 


The government is making a serious effort at creating an 
aerial arm. For this Foros а number of officers are being 
trained at the San Fernando Aerodrome, and eight wero-engines 
have heen imported from the Argentine during 1917 for the 
equipment of training aeroplanes. 


No further information is obtainable, 


MILITARY AEROPLANES, 


Lt. Frigierio was Vea pie about May, 1914. to Europe to 
the nucleus of a small aerial fleet. — Nothing worth 

mention has apparently occurred since, Опе aeroplane was 
bought for experimental purposes, and was afterwards smashed. 


No fresh information i» available, 


AMERICANU.S. A) 


U.S.A. MILITARY AND NAVAL AVIATION IN 1918 


A review of training machines (French Nieuports) before Mr. Bake! 


r, the 


pointment 


malfeasance in 


nes, except à sample or two, had bee 
machines of any use in the United 
war work 


Meantime many th 


h machin 
em bei: 


ts turned ont remar 
by April, and 


a number 


and s 


ог men and stores, ins 


thus the errors c n Board 


ut for the È H esident Wils 
i 'ongressional Enquiry 1 Mr. John D 
ver-seer of Aircraft Production. S mbers of th 


remained to work as his subordina t the Board itself 

ised to have power 
idier-Gene 

nd Major-Ge 
nautical experier 

American Military 


в removed entirely from all aer 
had had no 
the wh 


re-organise 


THE 


According to Aerial Age Weekly.” New York, of July 30th, 
1917. the Intelligence Division of the Aviation. Section Signal 
{ shortly before that date a very comprehensive plan 
reanimation. whieh is reproduced hereafter. 
In various passnges the Aircraft Production Board is red 
ation of purely advisory nature and without 
r to nct. or it ія stated that n given Division "may " 
with the Board 
s the almost unlimited power of the Council of 
ves the impression that 
y with the Board. There 


and unnecessarily 


» not. eo-opern 
st co-operation between the Aviation Section 

he Board 
! tatement issued by the Intelligence. Division reads ая 


Aeronautical work in the Army is conducted directly by the 


nal Corps, whether such lies under the heading “ Aviation 
Verostation. 

The Aviation Section (*) of the Signal Corps ix composed, 

riginally, of officers and enlisted men of the Regular Army 


ited by law to a definite number 

Additional personnel is provided through the Signal Officers’ 
Reserve Corps, the Signal Enlisted Reserve Corps, and the 
mployment of civilians in instructive, advisory, administrative 
other capacities 
ivilians may be employed(1) as such ; (2) by passing standard 
ical and mental examinations and going through the routine 
coining the Signal Officers’ Reserve Corps, in which event, if 
actory, they may be given commissions therein com 

ensurate in grade with their attainments and duties, as follows 
a) Non-flying duty ; (b) Flying duty or (3) by enlistment in the 
Signal Enlisted Reserve Corps. 

The aeronautical work in the Signal Corps is supplemented by 

(1) the co-operation of the Navy in the Joint Army aud Navy 
Board of Aero Cognizance, 

(2) the Joint Army and Navy Board for Rigid Dirigibles, 

(3) and Joint Army and Navy Board for Design and Specifi- 
cations, which hoards are responsible to the Secretary of War 
nd the Secretary of the Navy respectively ; and by co-operation 


4) Aircraft Production Board (a subsidiary of the Council of 
National Defence, and the 
ational Advisory Committee for Aeronautics, which latter 
rts to the President of the United States. 
ne director of the Army aeronautical work is the Chief Signal 
Officer, acting through his Executive Officer 

The work is divided betw п various divisions, sections and 

sections. Following are some notes оп the duties of these 

s branches 


will be noted in printed matter of this Signal Corps, Aviation Secti-x 
itle ^ Aviation Section” is used to embrace all aeronausical work 
he Army. Since the publication of these pamphlets, the scope has been 
red in accordance? with this memorandum, as will appear obvious. 


ORGANISATION 


American Air Mechanics at work on a French Nieuport at an American Flying School in France. 


OF THE 0:95: 


L.—AxnortANE Division 


and Training Section.—'This Section has to do 
isation of aviation school squadrons and of 
standard aero squadrons, the latter composed of gmduated. 
Reserve Military Avintors ** It has nothing to do with training 
of men for serostatic work, which іх handled by the Balloon 
Division 

Graduates of the Sche 
chools) are assigned thre 
operation with the О. and T. £ n. to the various aviation 
school squadrons for instruction in netual flying. From this 
point on the flying students are in charge of the O. and T. 
Section. 

[Sixteen of these «chool squadrons were operating when the 
memorandum was issued, В с was to be in operation 
August 15th (1917) 

Following ia a list of the location of aviation schoo! wquadrons 
then organised and to be organised in the near future. Doubtless 
this schedule has been extended. 


Mineola, N.Y.—operating 
Mt. Clemens, Mich. (Selfridge Field)—-operating. 
Fairfield, О. (Wilbur Wright Field)—operating 
Rantoul, Ills. (Chanute Field)-—operating. 

So. Mississippi Valloy—under investigation. 

San Antonio, Tex.—operating 

San Diego, Calif —now operating. 

Belleville, Ills.—in operation August 15th. 

Опе station to be in Rocky Mountain Region. 

Fort Sill, Okla. (advanced school)-—being established. ] 


At the above schools training is done with as much rapidity 
as possible, At the conclusion of from fifteen to twenty-five 
hours’ flying it is expected studenta will be able to pass the tests 
for certificates as Reserve Military Aviators. 

While undergoing this flying instruction, the pupil is required 
to study radio, telography. gunnery, photography, motors and 
aeronautical engineering. This study is practical; the student 
handling and operating every instrument, assembling and 
dis-assembling engines, and the construction and repair of 
aeroplanes to the extent that he must assemble, dis-assemble, 
line-up, ete. In tbe gunnery instruction, for instance, the 
student uses a machine in which a gun is mounted and їз given 
target practice at objects moving in the air. 

Upon receiving their certificates, these flying students are 
commissioned as First Lieutenants, Signal Officers’ Reserve 
[n Aviation Section, and when on duty involving утере 
PS такы flying, receive twenty-five per cent. increase in 
The base ра; 000 dols. a year, When on foreign duty ten 
per cent. ede on the base pay is allowed. Quarters are also 
furnished. 


**Tbere are but, "mm — EZ the title X Military Aviator" and “ Junior 
Military Aviator." These are in administrative ly the. 
бешге new flying personnel is to be composed of Reserve Military ‘Aviators. 


Organisation 
with the orgn 


ls of Military Aeronautics (ground 
rsonnel Division 


AIR SERVICE. 


Standard aero squadrons of the Army are formal at thy 
aviation school squadrons. The flying and enlisted: personnel 
for these squadrons are furnished from ties flying schools, The 
officers, of course, are Reservo Military Aviators by this tinmi, 
though some may be Junior Military Aviators. The елімі 
men are of the Enlisted Reserve Corps, or of the Army. 

These nero squadrons, thus formed, will be full, sas, 
save as to aeroplanes, and transported to England or. Franen 
for advanced training. 

also be sent to 


graduated. aviators (R.M.A, n may 
complete the complement of aero squadrons al Ay in. b 
formation санау filled, to be maintained at onal points 


[Avro squadrons were then located at the ‘ene places : 
Homes, 
Columbus, N.M. Fort Mills, iis PL 


Honolulu. 
Ancon, Canal Zon» 


Nan Antonio, "Tex. 


Reserve Aviators 
eee 
Ору ыл I 
continue to prepared to 
No ci edere 
ME p 
jons from officers in the Regular 
wg daty ме are also fe Bena son 
to the Person: 
arent. rear ent to on o the 


i» 


schools of suitable 


completion of the flying school course, 
‘commissioned as а reserve officer, whoreon his 


t who pass the pe and mental 
examinations and are satisfactory otherwise, mav be at once 
commissioned in the Signal Offieers" Reserve Corps and ordered 
to active duty, 

(e) Civilian applicants for commissions in the 8.0.R.C. for 
non-fiying duty in capacities such as engineers, supply or other 
officer, may take mental and physical examinations (the latter 
Teas rigid than thot for flying duty), and if qualifications are 
satisfactory may he commissioned and ordercd to active dut; 

(f). All commumications in regard fo officers of tho Army Air 

Service pase through the Aero Personnel Division. Similarly, 
all orders for ofticers of the Air Service that are requested from 
the Adjutant-General pass through this Division. Complete 
military records of officers are also kept there 
(=) Applications of enlisted men of the Signal Corps proper, 
or of other stal ere or departments, or arms. for transfer to the 
Air Service should be арра by the Aero Personncl Division, 
before orders are issued for such transfer. 
(h) Any oficer of the Regular Army who is an applicant for 
detail in the Air Service, has his military record and corres- 
pondence concerning him kept by the Aero Personnel Division 
while he is undergoing training at the Siznal Corps fying schools, 
Upon detail in the Air Service the status of such an officer in 
relation to this Division is precisely like that of other officers 
of the Army Air Se 
In all cases, application for enlistment, transfer, detail or 
commission, is made direct to the Aero Personnel Division. 


3.—Scnoots or Милтлнү AERONAUTICS Division 


Successful candidates for flying duty are directed by the Aero 
Personnel Division to one of the eight ground schools located at 
the following institutions г 


Massachusetts Institute of Technology, Boston, Mass. 
Ithaca, N.Y 

Ohio State Universi Columbus, O. 

University of Illinois, Urbans, lll 

"Texas University, Austin, Texas. 

University of California, Berkeley, Cal 

Princeton University. 1 

Georgia Institute of Technology, Atlanta, Ga. 

Upon arrival, the S.M.A. Division is advised thereof, with & 
list, which list is kept by the S.M.A. Division in co-operation 
with the Organisation and Training Section. Now the students 
are under the charge of the S.M.A. Division 

Here the students serve eight weeks with the pay of a first 
class private, about a dollar a day. and with an allowance of a 
dollar a day for rations. Quarters are provided in barracks 

Students are given intensive instruction in aeronautical 
engines, telegraphy, machine guns, bombing and fighting, aeria! 
observation and co-operation with artillery and infantry, 
including map-teading, contact patrol and reconnaissance ; army 
regulations and military subjects; flying, with meteorology, 
instruments, compasses, photography and other; rigging, care 


Anny) b 
J Division ік also concerned with two other 


* (РІ used Applicants of the Regular Army for transfer to the 
Е Commissioned applicants of the Regular Army for detail 
to the first of these grou] 


w and Army regulations. e 
Py mt of the records of enlisted men 


enlistments аго for the period of the war and the policy and repair of aeroplanes, engines and cameras. Guns and other 
of the sie be demie for the Regular Army . Paragraph (b) apparatus are provided for practical study. Upon completion 
ia extent. 


T OOOO 


of this courso the students are assigned through the Aero 
Personnel Division to the aviation school squadrons, as noted 
under “ Organisation and Training." 


6,—Constaucrion Division, 


"The functions of the Construction Division are: the locating 
of the sites for flying schools and squadrons, preparing deeds or 
leases and entering into contracts for the preparation of the 
ground and the construction of buildings. ‘This Division may 
consult other departments, such as the Aireraft Production 
Board, for instance, but the actual control of these operations is 
in its hands. Once the field ie completed and in shape for the 
p for which it is intended, its operation is taken up by 
the Aeroplane Division, Organisation and Training Section 


7.—HBartooN Division. 


‘The Balloon Division has charge of all matters pertaining to 
lightor-than-air craft. Captive ballooning is being developed 
first for the reason that observation balloons are urgently needed 
abroad. The training of pilots and observers for captive balloons 
invalves a preliminary course in free ballooning, using the 
ordinary spherical type. This is necessary for the reason that 
when captive balloons break away from their holding cables, 
they must be manwuvred and landed safely in the same manner 
as spherical balloons. 
io principal army balloon school is at Fort Omaha, Nebr 
the entire post being utilised for this purpose, At Bt. Louis, 
the Missouri Aeronautical Society is also training balloon pilots 
as a civilian balloon school in accordance with special regalations 
No, 50, War Department, and it is ible that one or two 
additional civilian balloon schools will he utilised in the same 
way. It is Ege that the ballooning instruction at the Fort 
Omaha school will progress from the captive ballooning to 
dirigibles as soon as practicable. 

The principal function of observation balloons is, first, to keep 
constant watch of everything of military interest in the sector 
of the enemy's territory which is assigned to each balloon, and 
observing and reporting the fall of artillery projectiles. Reports 
from the balloon to the ground are by telephone cor 


8.—Rapio Division. 


‘The Radio Division deals with the organisation and operation 
of radio work in completed nero squadrons or aviation school 
squadrons and practically applies the results of the work 
conducted by the Aircraft Engineering Division. 


AmcnArr Propvction Boarp, 


The functio of this board, organised by the Council of 
National Defence, is to consider the situation in relation to the 
quantity production of aircraft in the United States and to 
co-operate with the officers of the Army and Navy and of other 
departments of the Government interested in the production and 
Дегу to these departments of the needed Шеге tn accordance 
with the requirements of each department. 

"This board has no legal authority and its work 19 advisory 
only, but its recommendations aro made effective through the 
Finance and Supply Division, which asks the approval of tha 
Aircraft Production Board as to the qualifications of the manus 
facturer to whom it is tentatively about to award a contract: 
"The programme is outlined as follows : 


Engineering.—To co-operate with the Aircraft Engineerini 
Division of the Army (and with the correlative branch of th 
Navy), with all manufacturers, engineers and laboratories tal 
advance the science of aviation and aerostation and to stimulat 
the production of better types of aircraft. 


Specifications and Standardisation,—To advise and assist in 
such standardisation of material and parts, and, as far af 
practicable, of types of aircraft as will aid in increasing thea 
productive capacity of the industry in the most efficient form) 
of aircraft. | 

Production —To investigate sources of supply of aircraft and 7 
their materials and to assist in the formulation and executiort 
of such plans as may be necessary to enable the Government) 
to purchase all kinds of aircraft of the types in the quantiticf 
desired. This includes :— 4 

(a) Co-ordination of designs of all aircraft matters through 
officers of allied countries stationed here for that purpose 

(b) Arrangements with existing American factories as to kind& 
of aircraft and their component parts best suited to theif 
organisation and facilities and quantities to be built by them 

(с) Suitable arrangements, when necessary, to advancé 
Government funds where larger contracts are considered (ай 
can be privately financed, or to make arrangements on а cost? 
plus basis 

{d) Utilisation of such idle facilities and the erection of such 
new sources of supply as, in the judgment of the board, aré 
necessary 10 meet the needs of the Government 

Inspection.—To co-operate with the aeronautic inspectiod 
organisation of the Army and the Navy and start to assist 19 
co-ordination of their present systems of inspection to the end 
that, if possible, there he one system, one standard, and onë 
organisation for the inspection of aircraft in this country 

Aviation Schools.—Following the selection of sites, to advise 
in regard to buying or leasing the land, the preparing it for ust 
and the erecting of buildings 
Supply Depots,— Following the approval of sites, to advi: 
regard to tho leasing of land and erecting the necessary buildin: 

Priority —To advise regarding the priority of deliveries of 
aircraft material as between the departments in accordance with 
the general policy as determined by the Council of National 
Defence 


JomT Army AXD Navy BOARD oF AERONAUTICAL COGNIZANCÉ 


This joint board was organised with representatives of the 
Army and Navy as members for the purpose of formulating 
plans and regulations for joint development and to settle broad 
questions arising between the two services, distinctive insignia 


— — U.S.A. AEROPL/ 


thaod AIRCRAFT PRODUCTION BOARD. 


General O, О, Squier, UBA.: Lieut J, Н. Towers, USN ; 
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J ARMY t I p Dra Rear-Admiral D: 1 W. Taylor, А r Cable, Secretary C. Hanenker 
I thie 1 ^ Sid D. Waldon, E. A. Deeds, R. L. Montg x 
1 Na jonre Axwy Awp Rave Boxes dx AXES CORE Jom? Анму axb Navy Boanp or етом ann Sprerete ATIONS, 
Depar adier- G. О Squicr, U.&.A, ; Capt. J. S. MeKean, Lieut. А, K. Atkins, U,S.N. ; Lieut. J, H, Towers, USN. ; 
N I ) Spectr l Major 5. M. I USA Capt. V. 0. Chaw Assistant Naval Constructor, J. C, Hunsaker, U.S,N. ;. Major 
ія A я i l Capt 5. M l, US.N Major D. T Mo В.р, » U.S.A.; Major Henry Souther, U.S.R.; Capt, 
er ard, i HW ns, U.S.A 
| J A Navy B I 
Mo Reer: Admiral David W: T U.&N * Brig.-Gen, G. О. Squier ceased to have any connection with aeronantios 
z F. ( a l A E. ( in May of 1918 
D. F 1 
D. Mil Lieut. I 
M H.H.A і 
s. Capt. L, H 
I K 
Mix 
M Power Plan 
T t Sect 
s apt. H, 8 
(Aeroplanes), Cupt 
C t Radio), € 
C. Cu Ph ay 
Fna D 
\. G, Gut Capt M. J Lieut. -Colonel 
C. S. Wallace, Capt. George H. E í LRI Capt 
DM 
AERO PERSONNEL DIVISION 
pt. Aubrey Lippincott, Capt. W. A. Larned, U.S.R.; Capt 
B. О U.S&R.; Capt, Thomas H. MeConnell, 17.8.Ё 
| Arthur Hadley, Jr., U S.R 
KcnooLs or MILITARY vries Di 
Farrar, Major Hiram B US.R 
Capt. Frank С, P \ 
CowwrRUCTION. DIVISION 
C. G. Edgar, U.S Capt. C, S. Benton, U.S.R 
portation) ; Capt. K Grant, U.S.R. (Engineering 
H. Bennington, U.S.R. (Auditing-Accounting 
Barroow Drviston 
t.Colonel Charles DeF. Chandler, Capt. J. C. McCoy, 
1 Lieut, B. D. Daggett, U.S.R.; Lieut, Paul Pleiss, 
An American Padre in France, attached American Flying Corps, who visits his seattered flocks by aeroplane, 
Варо Division In this ease on a French Spad. 
т N, H. Slaughter, U.S.R. ; Capt. C. C. Culver 
U.S.A. MILITARY AERONAUTICS, 
By THE BARON LADISLAS DORCY. 
THE EARLY BEGINNINGS, duced almost exclusively training aeroplanes. Among theae modify them во as to allow the fitting of a 


standardized wero 
were the Curtiss J.N 4 (B., C. and D.) and the Standard J. | for engine, which was to be built in 4, 6, 8, and 12«cyl. models. 


ily development of the American Flying Service 


! entirely with the Signal Corps. which had, on December Primary trainings and the Curtiss JEN: Hi. (Hipano-Suisa) to, This engine, which was to embody the best features of all 
1, 1907. issued specifications for п man-earrying neroplane E. | wingle-seaters for advanced training. Some thirty flying existing engines, was desi and construeted with a mixed 
uld be capable of remaining in the air for опо hour fields were created for the training of aviators, and large display of secrecy and advertising within a month, in the 
и landing. These conditions were fultilled the following numbers Allied (specially French) specialists in military summer of 1917, and the initial tests having proven, on 
mer by a Wright biplane fitted with a 35 hop. engine, and aeronautics were drawn upon for establishing tho Flying surface, successful, orders were placed in August, 1917, for 
1 vas duly purchased; but in spite of this early Service on a thoroughly up-to-date foundation. construction of this so-called uny engine with the followi 
the developinent of American military ae utics lagged , А firms, for the quantities stated :—Packard Motor Car Co. 
nd the other Groat Powers until the entry of the States After а lengthy controversy as to whether or not the States Lincoln Motors Co., 6,000 each; Ford Motor Co., 5,000; or 
war. During the eight years that elapsed in the mean should entirely concentrate on training, and have their service dyke and Marmon, 3,000; General Motors „ 2,000 ; 
loss than one million dollars was appropriated by Congres machines built to the best available Allied designs in France Motors Corporation, 500—A total of 22, All 
ltary aeronautics, and the Flying Service remained a and at Britain, a decision was arrived at whereby the these were to be of the 12 cyl., 400 h.p. model, for use in the 
Пагу branch of the Signal Corps, known as the Aviation United States wero to standardize three types of servico D.H. 4 and the Bristol F. 2H. : an 8-cyl, model, rated 225 һр. 
Which had been established hy Act of Congress on July machines (Р.Н. 4, Bristol Е. 2 В, and Spad de chasse), and was to be developed for use in the modified Spad. 
1914. 
\pril ith, 1917. when the United States declared war on 
the establishment of the Aviation Section comprised 
тн, 1,320 € d men, two «mall flying fi (Mineola 
an Diego). nnd less than 300 very second: 
Части cilities were comparative 
croplane designers were lacking, and the latter 
hy up to that date no modern service machine had 
luced in the States, and why most of the Amer 
} - duced during the war were of British or 
П with the minor. alterations the fitting of the 
! engine necessitated, if such wax fitted 


WAR PROGRAMME OF THE AIRCRAFT PRODUCTION 
BOA 


nal Amencan War Pregranine, based on an army 


in men, made Of the air servies but a relatively 
portion of the military sand this was to he 
ipprepriatione— S10;800.000 on May 21м, 1917, 


VL AO O00 on Sone 0th. 1917. However, after the arrival 


fu Brush and a French. aviation mission, the 
Staff or their view concurred with the 
lat nae by ан reduction Hoard, 


i ? aeroplanes and. as many 
For this purpose Congress was asked to appr 
iaun of хонию ннде largest ever asked for one 
iid this мак g d in record time, taking 
ek wli ir becane law, From this date—July 24tli 
the big American nireraft programme was really launched, 
response t Allied appeals 


речі was justly deemed the essential: of success, it wax 
ied 1e concentrate at first upon the production of a few 
r which specications and engines were available ; thus 


that durme VH. the American aircraft industry pro A Characteristic Group of U.S. Army Aviators in France. 


Lu eee 


300. енп of the Liberty 1? 
Dis were placed for 9,500 
which one-half was delivered during the 
of the Bristol F. 2B. and the Spad for 


rely was, 

vancelled, 

м jean-built 

l i Ameri stionary 
for the war came to an end before the second American 


“aircrnft programme could be carried ont. 


THE ERA OF REORGANISATIONS. 


. ‘The Aircraft Production Board, which was responsible for the 
first. aircraft was a purely advisory body, which 
had been after the declaration of war by Howard 
[ Ad r of the Council of National 

ence, at the request of the National Advisory Committee for 
uties. It consisted of Mr. Coffin, chairman; Brig.-Gen, 
О. Squier, Chief Signa} Officer, U.S.A.: Rear Admiral 

David W. ; Chief Constructor, U.S.N., and Messrs, S, D. 

Waldon, E. A, Deeds, and R. L. Montgomery. 


As the A.P.B. could only make recommendations and had no 
executive pe there was no хаста ш the construction 
programme. suggested wo! carried out in the most 
effectual manner. To overcome this drawback, Congress passed, 
on Sept. 27th, 1917, а bill authorising the creation of an Aircraft 
Board, consisting of a civilian chairman, the Chief Signal Officer 
of the , the Chief Constructor of the Navy, and two mem- 
bers from the ше Navy, and civilian life. 

wered, under the direction of the Secre- 
Navy, to supervise and direct the pur- 
chase and manufacture of military and naval aircraft. The 
ted on December 7th, 1917, were :—Howard 

E. AUR n; Maj.Gen. George O. Squier, Rear- 
Admiral David W. lor; CoL E. A. Deeds and Col. R. L. 
LOO en for the : Captain Н. E. Irwin and Lieut- 
г. A. Atkins, for the Navy; and Richard F. Howe. 


"While the Aireraft Production Board had thus been given. 
with a new name, а status, its usefulness was greatly 
hampered by the fact the Flying Service of the Army 
had remained, in spite of its extraordinary expansion, still a 
branch of the Signal Corps, which it greatly exceeded in 
numbers and importance—the tail was actually wagging the 
dog. This anomaly was responsible for many of the errors 
and delays which hampered the rogress of America's aircraft 


pi mme, and eventually the Committee on Military Affairs 
of the Senate started an investigation with a view (о deter- 
mining msibilities, This investigation, as well as one 
conducted independently by Mr. Gutzon Borglum, a sculptor, 
on behalf of President Wilson, resulted in a total re organisa- 
tion of the aeronautical establishment. On April 24th, 1918, 
the Aviation Section was separated from the Signal Corps and 
re-named Air Service, whish was divided into a Division of 
Military Aeronautics and a Bureau of Aireraft Production. 
Brig.-Gen. William L. Kenly was appointed Director of Military 
Aeronautics, in charge of training operations, and Mr. John D. 
Ryan became Chief of the Bureau of Aircraft Production, and 
at the same time, Chairman of the Aircraft Board, Mr. Coffin 
having resigned in the meanwhile, From then on, the Aircraft 
Board faded into oblivion, and its existence has become purely 
nominal; but the Act of Congress which created it fortunately 
made provision for its automatic deletion six months after the 
ending of war. 


THE AIR SERVICE IN FRANCE, 


At the date Armistice was signed, the Air Service forces at 
the front included 2,161 officers and 22,351 soldiers, and those 
in the supply service in France, 4,643 officers and 28. 
soldiers. With the French armies there were detailed 8 officers. 
and with the British Expeditionary Force, 49 officers and 5 
soldiers. The total personnel in France consisted of 6,861 
officers and 51,229 soldiers. 

There were in operation on the front 39 aero squadrons, dis 
tributed as follows: 20 pursuit, 1 night bombardment, 6 day 
hombardment, 5 army observation, twelve corps observation, 
and one night observation squadrons. 

Enemy aeroplanes brought down by American aviators in 
cluded 491 confirmed and 354 unconfirmed, a total of 845 
while 82 enemy observation balloons were reported as destroyed 
of which 57 were confirmed The Air Service lost. on the 
other hand, only 271 aeroplanes and 45 observation balloons, 
thus showing its marked superiority over the enemy. 

The number of aeroplanes, by type, received from all sources 
by the American Expeditionary Force between September 12th 
1917, and November 16th, 1913, was as follows 


Pursuit for service, 3,337 ; 
Observation for sorvice, 3. 
Day bombing for service, 42 
Night reconnaissance, 31 
Other planes received included 5 training planes, 30 ex 
perimental planes and 108 miscellaneous, making a total of 
10,47; 
Eight different schools under American control were established 
in France and designed for training 3,800 officers and 11,700 
men, as follows 
Tours—Observers : 916 officers and 2,121 soldiers. 
Issoudun—General flying : 2,175 officers and 6,100 soldiers. 
Clermont-Ferrand—Bombardment : 120 officers and 660 
soldiers. 


pursuit for schools, 90. 
31; observation for schools. 664 
; day bombing for schools, 85. 


U.S.A. MILITARY AERONAUTICS. 


St. Jean de Monte—Aerial gunners: 92 officers and 1,500 
soldiers, 

Souse—Artillery firing point: 256 officers and 750 soldjers. 

Coetquidan—Artillery firing point: 25 officers and 120 

diera. 

Meucon—Artillery firing point : 29 officers and 110 soldiers. 

Chatillon sur Seine—Observers : 204 officers and 373 soldiers. 

A total of 159 officers and soldiers were killed in training. 

Casualties at the front included 109 killed, 103 wounded, 200 
missing, 27 prisoners and 3 interned, making a total of 442, 

The total strencth of the Division of Military Aeronaut 
Air Service. on November lth, 1918, was 18,688 officers, 
cadets, and 133,644 soldiers. At that date the Air Service had 
trained 8,933 reserve military aviators at home, and about 2,300 
had been trained in France, Great Britain and Italy 

The personnel of the Bureau of Aircraft Produrtion, Air 
Service, comprised 32,520 officers and soldiers 

The ground establishments of the Air Service in the United 
States comprised 40 flying fields, 8 balloon fields, 3 radio 
schools, 3 photography schools, 5 schools of military acronautics, 
and 14 aircraft depots. 


U.S.A. NAVAL AERONAUTICS. 
By THE BARON LADISLAS DORCY. 


In February, 1915, specifications were issued and bids asked 
for one small training airship of the non-rigid type and 6 sea 
planes, and in August for 3, 6, 9, and 12 seaplanes, respectively 

he specifications asked. for a high speed of 60.70 m.p.h., a low 
speed of 40 mp.h., a climb of 2,500 ft. in 10 minutes, an 
endurance of 4 hours at fall power, and ability to fly in a wind 
of 35 m.p.h., and to take off, alight, and drift (afloat) in a wind 
of 25 m.p.h. 


During the summer of this year, Naval Constructor H. C. 
Richardson, U,8.N., who had previously been identified with 
extensive research work on flying boat hulls, built an oxperi- 
mental twin-engine seaplane of the float type, Experiments 
were also continued with the Chambers catapult, and apparently 

gave satisfactory results, for it was suggested at about this time 

to equip all the capital ae of the Atlantic Fleet with one or 
two flying boats and launching dovices. As a matter of fact, 
the first U.S. warship to he so equipped was the North Carolina, 

and this took place in 1916. 

The real expansion of the N.F.C. dates from the passage of 
Naval Act, 1916, the provisions of which are referred to 
elsewhere. On December Ist, 1916, the N.F.C. had in com 
mission 29 seaplanes and 4 kite balloons—the latter having been 
developed for the U.S. Navy by the Goodyear Tyro and Rubber 
Co.—and the flying personnel consisted of 9 officer-aviators, 16 
student aviators, while 24 officers and 120 enlisted men of the 
Navy, Marine Corps and Naval Militia were about to he sent for 
а course of training to Pensacola, Fla. 

At the time the United States entored the great war (April, 
1917), 21 seaplanes of float and boat types were in commission 
(out of total of 93 delivered to the N.F.C. since its formation), 
and 135 seaplanes, mostly of the N-9 and R-6 types, were on 
order, Air stations were in operation at Pensacola, Fla., Bay 
Shore, N.Y., and Squantum, Mass ; the two latter were later 
removed to Chatham, Mass., and Rockaway, N.Y., 
The training airship ordered in 1915 had also been com 
missioned. The personnel of the N.F.C. consisted of 30 officers 
and 300 men. 


With the granting of a large appropriation for the fiscal 
1917-18, a comprehensive construction programme was 
and the Naval Aircraft Factory was esi 
Yard of Philadelphia at a cost of $ 
facture of seaplanes as well as the assembly of parts 
by trade firms and concerns not engaged in other war 
This system gave most excellent results, and the N 
programme was as n rule well ahead of schedule—an 
ment much at variance with the progress of the Army n 
programme, and for which much praise is due to N 
Constructor Е. G, Coburn, U.S.N.. under whose direct 
factory was built and is operated. In October, 1918, the X 
Aircraft Factory employed 3,700 workers, one fourth of 
were women, and over 7,000 people were employed | 
contractors. 


lished at the N 
50,000 for the ma 
sorted 


HISTORICAL, 


The U.S, Naval Flying Corps was established in 1911, wher 
Congress appropriated the sum of $25,000 for this purp 
With this sum three naval officers (Lieuts. Т. G. Ellyson, Joh: 
Rodgers and J. T. Towers) were trained as aviators, th 
shore-going machines (two Curtiss and onc Wright bipla 
were purchased, and an air station was constructed at Grec 
bury Point, Md. The latter was removed during the sam: 
to Annapolis, Md., where it remained in operation as a fly 
school till 1913, when the Pensacola air station and fi 
school was established, except during the winter months 
the training was conducted at the Curtiss School at San Di 
Cal 

During 1912, a considerable volume of rosearch work 
done, under the direction of Capt. W I. Chambers, U.S.N 
regard to seaplane floats, flying boat hulls, and general flota: 
problems, and a catapult launching apparatus, operated 
compressed air was developed. "loward the end of thi: 
temporary air station was established at Guantanamo, Cubs 
but this was broken up the following spring, The el 
ment of the N,F.C. was greatly hampered by the inade 
funds available 


In 1913, the Office of Naval Aeronautics was created h 
Bureau of Operations, with Captain Mark L. Bristol, 1 
as Director of Naval Aeronauties, and naval flying schoo! 
established at Pensacola, Fla., whither the U.S.S. Mias 
was assigned as an “aeronautic station ship." At the 
this year the N.F.C. had 7 flying boats and 2 float sea) 
in commission, and 3 flying boats on order. 


In the spring of 1914, the Atlantie Fleet havin 
mohilised in Mexican waters, an “aeroplane divisio 
machines) was embarke on the U.S.S. Missisaip 
Birmingham, and sent to Vera Cruz and Tampico ‹ 
A number of reconnaissance flights were made in th 
over Vera Cruz. In thesurnmer the U,S,S. Mississippi wa 
to Greece, and her place was taken by the 0,8,8. North Ca 


During the war the Naval Flying Corps extensive 
operated with the air forces of the Allies, For this purp 
stations were established in Ireland; in France (Le H 
Brest, La Pallice, Bordeaux), and in Canada (Halifax 
which stations incoming and outgoing merchant ves 
convoyed for considerable distances in addition to patrol í 
and bombing raids made for the purpose of combating 
submarine menace. Wath the ending of the war these sta 
will be turned over to the respective countries in wh 
established—if this has not already heen don 


we 


On October 2, 101%, the total strength of the N 
Corps was 40,383 officers and men. 


A Characteristic Group of U.S. Naval Aviators on Service in France. 
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ORGANISATION. 
present organisation of the Naval Flying Corps was lait 
1916, mnel strength 
П md ре 


Corps for à 
from civil life, of fifteen 
md for à durati 


U Appropriation Hill, of March. 1908, incrised t 
of the enlisted personnel of the Х.С. to. 10,000 men 


The Naval Flying Corpe sub-divides, ws to organisation, Into 
ur Bureaux of the Navy 
of Naval Aviation, in 
of administration, 


four branches, which are attached to 
rtment, respectively, 
wau of OF 

n, training 


ix in chare 
personnel 


inspect d operations. The 


raft Division of the Bureau of Cor 
onsible for design, specifications, 
of aircraft, 
The Avintion Division of the 
charge of the production of engines and their ра 
radiators, and station and school equipment, instruments, and 
balloon gas. The Aviation Section of the Bureau of Ordnance 
supplies aireraft armament 


and supply 
rch work 


NAVAL AIR EXPENDITURES. 


1912-13 
1913-14 


000 (appropriation). 


1918-19 , 119 (appropriation). 


In the airship programme, provision is made for 4 rigid 
airships, 12 large non-rigid airships, and 64 twin-engine coastal 
airships ; it is not, however, expected to build all these craft 
during the fiscal year 1919-20. 


NAVAL AIRCRAFT STRENGTH, 
On Dec. 31, 1918, the following numbers of aircraft were in 
commission in the United States Navy : 
34 twin-engine service seaplanes ; 
337 single-engine service seaplanes ; 
100 land aeroplanes (Marines, training) ; 
401 training seaplanes ; 
12 experimental seaplanos ; 
n total of 884, in addition to which thoro were shipped abroad, 
for the war emergency, the following : 
159 twin-engine seaplanes ; 
229 single-engine pests ak $ 
140 land aeroplanes ; 
that is, а total of 528 machines. The grand total of naval 
seaplanes and sero] commissioned was therefore 1,412, 
to which must be added 17 airships and 116 kite-balloons, of 
which latter 42 were shipped to Europe. 


The Curtiss-built М.С Flying Boat, 


Type 


Span, overall... 
Length, overall 
Height, overall 

Chord 

Wing area 

н.р, 

Engines Ы 
Airscrews m m 
Weight, fully loaded. . 
Useful load 

High sped .. — 
Low speed. 
Initial climb... 


Full speed endurance. 
Armament +. oe 


Complement 
Builder 


SERVICE FLYING BOATS OF THE U.S.N.F.C. 


2,380 sq. ft. 
(2,114.2 aq, m.) 


ü (955 03 һ) 
А „т.р. 
1,050 fe. 


) 
1,897 aq. ft. 
gr de т.) 


.. U.S.A. AEROPLANES 


TU NAVAL AIR STATIONS. 
‘Atlantic Coast : 


2 24 6 K.B. 
Sank rn 
Rockaway, N.Y.—24 seaplanes, 6 K.B. 


Cape May, airships, 18 seaplanes, 6 К.В. 
S rim ашыра, 54 seaplanes, б K.B. 
Yorktown, Va.—6 K.B. 
Moorehead i oe о 2 papers: 
Charleston, | а! „В. 
Brunswick, —18 бурлы, 6 K.B, 
Miami, Fla,—2 airships, 12 seaplanes. 
(The General Board of the U.S, Navy recommended the 


construction of an air station between Rockland and Portland, 
Me, for 4 airships, and an air station at Narraganset Bay., 


R.I., for 24 lanes and 6 K.B. This item was struck out 
after the. се.) 
Coast : 
Key West, Fla.—? airships, 24 seaplanes, 6 К.В. 
Pensacola, Fla.—6 K.B. 


Galveston, Tex.—24 lanes, 6 K.B. 
(An air station at Port Arthur, Tex., for 2 airships, was 
by the General Board.) 


Canal Zon 
Сосо Solo (Colon).—2 airships, 24 seaplanes. 


West Indies : 

(The General Board recommended the construction of an air 
station at St. Thomas, Virgin Islands, for 4 airships, 18 sen- 
pan and 6 K.B., and one each at Guantanamo and Samana, 

aba.) 


Coast : 
San. Diego, Cal.—2 airships, 24 seaplanes, 6 K.B. 

(The General Board recommended the construction of air 
stations at San Francisco, Cal., for 4 airships, 24 seaplanes, and 
6 K.B.; at the mouth of the Columbia River, for 4 airships 
and 6 K.B. ; at Port Angeles, Wash., for 4 airships and 6 K.B., 
and at Seward, Alaska, te 4 airships, 6 seaplanes and 4 K.B.) 


Hawalan Islands : 

(The General Board recommended the construction of air 
stations at Pearl Harbor, for 4 airships, 24 »eaplanes, 6 K.B., 
and at Hilo, for 24 seaplanes and 6 K.B.) 


чат: 
(The General Board recommended the construction of an air 
station at Port Арга, for 4 airships, 24 seaplanes and 6 K.B.) 


Phillippine Islands : L 
(The General Board recommended the construction of an air 
station at Cavite, for 4 airships, 12 seaplanes and 6 K.B.) 


U.S.A, POSTAL AVIATION. 


The Aerial Mail Service of the Post Office Department was 
established with an appropriation of $300,000 dollars, on May 
15th, 1918, hetween Washington and New York, with the co 

оп of the War ient, which furnished tbe aero. 
planes and the aviators, and conducted the flying and 
maintenance operations until August 12th, 1918, when the 
entire service was taken over by the postal authorities. 

The Washington-New York route has been in continuous 
operation ever since, and has functioned quite satisfactorily, 
even throughout the winter months. It is true the winter of 
1918-19 was exceptionally mild and devoid of storms. One 
round trip daily, except Sunday, is being made without fail. 
The trip from Washington to New York is performed on an 
average of 2 hrs. and 30 mins., and from Now York to Wash- 
ington in 2 hrs. and 60 mins., the difference in time being due 
to the prevailing winds, which are usually from a westerly 
direction. A stop for the exchange of mail on each trip is 
made at Philadelphi An average of 7} tons of letter mail is 
being carried each month. 

cost of the operation of the service since it began, 
including developments of new routes, is at the rate of 74 cents 
g mile operated. The cost per ton-mile of mail carried is $5 35 
this service mail between New York and Washington is 
advanced from 2} to 3 hours over the train service 
The postage charged on mail carried by aeroplane was 
originally 24 cents (18.) for each ounce, but it was soon found 
that this charge exceeded the cost of the service, and on July 
15th, 1918, the aeroplane postage was reduced to 16 cents for 
the first ounce and six cents for each additional ounce, ten 
cents of the initial charge being for special-delivery service 
The after-the-war programme of the Post Office Department 
contemplates the establishment of an aerial mail service which 
will connect the principal commercial centres of the States by 
в system of trunk lines and feeders, which in their turn will 
connect with the West Indies, Central and South America. The 
trunk апа feeder lines decided upon under this programme, for 
which an appropriation of $860,000 is available in tne fiscal year 
1918-19, aro :— 
1. New York to San Francisco, with feeders from 
(a) Chicago to St. Louis and Kansas City 
(b) Chicago to St. Paul and Minneapolis. 
(c) Cleveland to Pittsburg 

2. Boston to Key West, with feeders from 
(a) Philadelphia to Pittsburg 
(b) Washington to Cincinnati 
(c) Atlanta to New Orleans. 

3. Key West, via Habana, to Panama 

4. Key West, via the West Indies, to South America 

The present American postal fleet consists of six Standard E. 4 
biplanes (150 h.p. Hispano-Suiza), Six Curtiss J.N. 4H. biplanes 
(150 b.p. Hispano-Suiza), and six Curtiss R. 4L.M. biplanes (400 
h.p Liberty. 


FACTORIES AND SCHOOLS, 


Naval Aircraft Factory, Philadelphia, Pa.—Builds seaplanes of 
all types, and airship cars; normal output, 50 twin-engine 
machines per year. Also engaged in research and experi- 
mental work. 


Helium Production Plant, Fort Worth, Tex.—Owned by the 
Linde Air Products Co., but operated for the Navy 


Naval Ground School, Massachussetts Institute of Technology, 
Cambridge, Mass. 


aire. 1 XE t 


Side View of the U.S. Navy's N.C.1 Flying Boat. 


Naval Flying Sehool, Pensacola, Fla. 

Naval Balloon School, Arcadia, Fla. 

Naval Airship School, Akron, Ohio. 

Marine Corps Flying School, Miami, Fla. 

Coast Guard Flying School (proposed.)—The U.S. Coast Guard 


is the result of an amalgamation of the Revenue Cutter and 


Life Saving Services; it is proposed to use aircraft for 


saving whenever it cannot be done by other means. 


аи ———— „07 


The U.S. Navy's F.5.L. type Flying Boat ashore. 


cms 


The U.S. Navy's F.5.L. Flying Boat afloat. 


toos EEE 


A 


AEROMARINE PLANE AND MOTOR 


COMPANY. o 151 New Yorl 
Fact Ke t. NA. Presid I. M. Uy 
Eng Charles M. Willard 
Build ne 1 sea 
tract » U.S. N 
AEROMARINE, SPORT SEAPLANE 
Туре of machine .. Flying Boat 
Name or type No. of machine Model 40-T 
Span, upper wing 48 ft. 4 In 
Span, lower wing 7 ft. 4 in 
Stagger 8 in 
Chord 75 in. 
Gap 78 in 
Dihedral 2 degrees 
Area, upper panel (with ailerons 304 sq. ft 
Area, lower panel 200 sq. It 
Ailerons, each 29 sq. ft 
Elevators, each 12.8 sq. ft 
Stabilizer 89.5 sq. ft 
Vertical stabilizer fin 15 sq. ft 
Rudder 17.5 sq. ft 
Skid fin 5.5 sq. It 
Length overall 28 ft. 11 in 
Weight, light 1,925 Ibs. 
Weight, loaded 2,485 Ibs. 
Gasoline 35 gallons. 
Seating Arrangement. Model 40-T is inged 
rator and one passenger, and is an ideal mach fe 
ion or sporting purpe 
Performance. 
Ver 130 hop, motor 
A RO пыр] 
а 18 mpl 
hy "to 
1 peed то mpl 
Landing speed 38 m.p.h. 
2.100 feet in 10 minute 
oats are constructed in the most 
ure constructed of two-ply. placed diagonali 


loth between and fastened with brass fast 
he les and decks are of three-ply waterproof veneer 
The decks forward of the cockpit and after the rear beam 
ву be removed, as well as the floors in the passenger com 
artment, and as it ix possible to enter the hull between the 
g beams through the hatch, the entire bottom and inside of 
he boat may be inspected and repaired more casily 
3) of these machines have bi d to the U.S. Navy 
Price $9,000 


tdelive 


Specifications of Model 50 Flying Boat. 
The Aeromarine Plane and Motor Company's Model 50 is of 
ame general dimensions as that of »del 40-T 
The seating arrangement, however, is for three persons—two 
gers side by side and a pilot sitting in a separate cockpit 
ird of the passengers 
model will be supplied either with the passenger space 
| or op vith movable windshield to protect the 


I $0,500. 
AEROMARINE, PRIMARY TRAINING (ARMY). 

Type of machine .. Land machine. 
Name or type No. of machine Model M.L. 
Span 37 ft. 3 in 
Overall length 25 ft. 11 in. 
Overall height 12 ft. 4 In 
Total wing area 430 sq. It. 
Weight, loaded . . 2,050 Ibs. 
Dihedral (top and bottom 1 degree. 
Sweep back None. 
Stagger ei . 121n 
Decalage 1 degree. 
Gap 6 ft. 6 in 
Chord 1 6 ft. 3 in 
Alleron area (two ailerons) . 56 sq. ft. 
Rudder are: 13 ft 
Elevator area (two elevators) 21 sq. ft. 
Stabilizer area 33 sq. It. 
Upper plane—span 37 It. 3 in 

Chord 6 ft, 8 in. 

Area (not including ailerons: 194 sq. ft. 
Lower plane—span 32 ft. 10 in. 

Chord 6 ft. 3 in 

Area 180 sq. ft. 


The Aeromarine Model M.L. is a two. place land machine 
1 with the Aeromarine Model L. (6-eylinder) motor. 


Seating Arrangement. The seats are arranged in tandem., 


and controls can be had in either or both eockpit«. 


Performance. 
High speed .. 90 miles per hour. 
Landing speed .. 42 miles per hour 
Climb 6,000 feet in 10 minutes. 


Price: 88,250 


the E Ladislas D'Ores, and to the 


The Aeromarine Central Float Seaplane. 


Aeromarine Central Float Seaplane, 


two American Journals 


Aviation 


and * 


ENGINEERING CORPORA- 


3, East End Avenue, New York. Sales Offices : 
t 42nd New York. Factory A: 37, East 79th 
factory В: 19, East 93rd Street, New York. 


sporting aeroplane, the Ace, to the 
Ше! engineer of the firm. 


Att 6 in, 
». 4cylinder 40 h. p. B.W.W. 
led). 


BOEING AIRPLANE COMPANY. 

Seattle, Wash. 

"The only seaplane constructors of the Pacific coast. Con- 
tractors to the U.S, Navy. 


General Description of Model C.L. 4 S. 

The model C.L. 4 8. is a modification of the model “ sea- 
plane, Although the general appearance and characteristics 
remain the same, the new ene installation together with a 
ЖР changes have а to the performance of this 


The wing structure with its center cabane of steel simplifies 
assembly and clears the approach to, and vision from, the 
cockpits. 


The tail unit, consisting of balanced elevators, rudder and 
fin, is independently complete, readily assembled and firmly 
fixed in place by steel tubing, forming a compact structure in 
keeping with the wind surfaces. 

The body, although short in appearance, is wholly in keeping 
with the aero and hydro conditions met with in this type of 


ie: Specification. 


Power Plant. 
(Hall-Scott Liberty Four) .. 125 hp. 
Wing and Control Surface Areas. 
Main planes (including aileron: 
Upper planes (including ailerons; 
Lower planes .. 


Ailerona ФА, 2 2. 86.0 sq. ft. 
Number of ailerons % ^5 

Elevators "n ss 30.0 sq. ft 
Rudder .. s. a oa 12.0 sq. ft 
Vertical fin У „ 6.0 sq. ft. 


Overall Dimensions. 
Span, upper 
Span, lower Я ке 
Chord, upper and lower ifi in. 
Gap as Ў N din, 
Length overall 27 ft. 


Incidence of Wings with Propeller Axis. 


43 ft. 6 in. 


Upper .. , с 6} degrees. 
Lower .. E 4 degrees. 
Dihedral id 
Stagger 

Performance, 


Get away . 
Climb in 10 min, (full load) . 
High speed. ^ 15 m.p.h. 
Landing speed 38 m. p.h. 
Endurance nt full speed 3 hours. 
Gasoline consumption (during 
altitude climb) 
Oil consumption (during 
altitude climb) 


Weight. 
Fully loaded .. 2,430 Ibs, 


10.5 gallons per hour 


1.0 gallon per hour 


BREESE AIRCRAFT COMPANY. 

New York. 

Built “Penguin” training machine for the U.S. Army, and 
an experimental seaplane. 


No details available. 


The Aircraft Engineering Corporation's ** Ace "" (40 h.p B.W,W. engine). 


The Boeing Seaplane, type C.L. 4 S. (124 h.p. 4-cylinder Liberty engine.) 
4152 


An Experimental Breese Seaplane, 


THE BURGESS COMPANY. 
Marblehead, Ma: 


also machines of their 
of Mr. J. W. Dunne, the 


herent stabilit and have had 


Land Navy Tractor 
Model and Type. | Flying Boat. Pusher. School Hydro 
B.D.F. 0 Traetor. U 
s 
Length 31 6 30 30 6 
n 45 46 6 46 
fulload ^ Ibs 560 920 750 640 
Motor h.p 100 140 125 100 0хх2 
Curtiss 0xx2 
Fuel capacity 3 hours 4 hours 4 hours 4 hours 
Speed, Max. 68 m.p.h 85 73 70 
Speed, Min. 43 m.p.h 47 и 40 
Seating capacity 3 2 2 2 
Type B.D.F. is a Burgess Dunne boa 
» B.D.H re ne ar 
B.D. port 
o s an ordinary land-going isher pla 
5 в twin-float tract la 
U is a contral-fioat tr apla 


The three types of Burgess Seaplanes: The Training 
Tractor, type L., the Burgess-Dunne Seaplane, 
type B.D., and the Burgess-Dunne Reconnaissance 
Seaplane, type B.D.I. 


Burgess Burgess 
Dunne Dunne 
B.D. B.D.H 


31 
46 6 
670 350 
100 0xx2 140 
4 hours 4 hours 
69 70 
45 40 


BURGESS-DUNNE SEAPLANE. 


BURGESS-DUNNE SEAPLANE ALOFT. 


BURGESS-DUNNE FLYING BOAT, 1916-17 type. Model B.D.F. 


рер 


т Christmas © Mollet," a highspeed single 
heut external wing triss. 


THE CHRISTMAS “ BULLET.” 


«e Ed ар ри of OTHER Mél wan tested 
P a ent Experimental Field No. 1 on Dee. 
Se aud th. E 
‘The machine is named the (Christsex Bullet“ after its 
De. W. W., Christmas. and is driven by a Liberty * 6" 
whieh develops 185 hy at 1400 rpm. The ** Bullet” 
reported to have attained n speed of 175 mph, at three 
quarter throttle, 

"Phe ** Bullet" has what is termed опеана аі phases, ax 
test im the Nieuport biplanes, the upper plane having a span of 
SIL. and а chord of 5 ft; the lower plane being 12 ft. in span 
with a chord of 21 ft, — External. bracings and struts do not 
esist, the upper wing being fitted to the top of the fuselage and 
the lower wing to. the bottom, 

The wing curve is one developed by Dr. Christmas, and is 
of fairly deep: section between. the mam wing spar, hut tapers 
off sharply aft of the rear spar, merging into a flat and. thin 
flexible trailing edge The wing thus maintains a high angle 
| ice and à fair camber at low speeds; ond à lower angle 
und a flatter camber at higher speeds, This system of wing 
construction is reminiscent in а measure of the cartier Bre 
nnd. Ciaran machines. 


Another View of the Christmas '* Bullet.” 


Both upper and lower planes have the same aspect ratiu. The 
D plane has a maximum thickness of Sins. Fuller details of 
wing construction cannot at the moment be given, as patents 
were still pending when the last was heard of the machine. 
The car-type radiator and engine are placed in the front part of 
the fuselage, which is very deep. The two-bladed airserew has a 
projecting bullet-shapod hub. The landing carriage struts are of 
deep section, such as is used in the Curtiss land machines and 
Burgess senplanes. The pilot's cockpit is located behind the 
upper plane, affording n fairly good view in most directions. 
The elevator is not divided, as the rudder is fitted to the vertical 
fin in such a manner as not to interfere with free elevator move 
ment. This method is similar to that employed in the Pfalz 
singleseater scout. The tuiliskid is fixed to the stern post 
The principal details of the Christmas ** Bullet" are as follows 


Span, upper plane > .. 98 ft. 
aar lower plane 12 tt. 
ord, upper plane . 5 tt. 
lower plane .. б 2 ft. 6 In. 
Area, upper plane .. К 140 sq. ft. 
Area, lower plane .. a? . 80 sq. ft. 
overall E i 21 ft. 
Weight, machine empty .. . 1,820 Ibs. 
Weight, fully loaded . +» 2,1001bs. 
Minimum speed — .. s .. 50-60 m.p.h. 
Maximum speed ' e 175 m p.h. 
Cruising radius " .. 550 miles. 
Celling ES . . 14,700 ft. 


THE CONTINENTAL AIRCRAFT COR- 
PORATION. 


Office: 120, Liberty Street, New York City. Factory 
Amityville, Long New York. Demonstrating ground 
Central Park, Long Island. 


THE CONTINENTAL KB-ST TRAINING TRACTOR. 


The Continental Aircraft Corporation's new training tractor 
KB-3T recently tested at Amityville. has come up to all 
expectations of the designer Vincent J. Buranelli. The short 
* over-all length of this machine, 23 fect 4 inches, is note 
worthy and characteristic of Continental machines 

Mr. Buranelli's chief object in designing the KB-3T was to 
кке a training machine that could be cheaply constructed 

his has been accomplished һу an extensive use of one-piece 
standardized fittings. A very complete list of measurements 
and weights are given which should prove useful in checking 
up with other machines. 


General Specifications. 


U.S.A. AEROPLANES 


Span upper plane... ‚ 40 ft, Bin, 

n Jower Ку : "e . 3416. 

rd both planes . , 25 s 50. біп. 
Sap m m m a . 5 ft, din. 
Stagger . . - е > m . Bin. 
Length over all 7^ , .. 23 ft. 4in 
Height .. T a * s. . Dft Зі, 
Net weight — .. 5 ; et . 1,340 Th, 
Useful load. ў ‚ 540 Ib. 
Gross weight. х 1,880 Ib. 
Motor. Curtiss. . М 7 OX 100 h.p. 
Speed range .. A 45-75 тыр. 
Climb in ten minutes. . оо ft 

Weights. 
Upper planes... * < 118 Ih. 
Lower planes s 5 . 0402 Ib. 
Struts .. ae vs 30 Ih. 
Wires and turnbuckles 20 Ib. 
Fittings and bolts... 18 Ib. 
Total .. 1 288 Ih. 

Fuselage .. 


Seats upholstered — . 
Stick controla and mountings 
Dash with instruments 


Total .. m . ‘ 352 Ib. | 
Ailerons T Р, жь | 
Elevators QT 


Rudder . . „> 
Vertical stabilizer 
Horizontal stabilizer 
Control cables 


Total 
Motor complete 
Propeller 


Radiator and piping . 
Gas tank and gauges 
Exhaust pipe 


Total E 503 1h 
Landing chassis and incidentals 109 1h. 


Planes. 

The wing curve is Eiffel 36. The planes are set with an angle 
of incidence of 24 degrees. Top and bottom are the same 
‘The tips of planes are slightly rounded as ія in general use on 
Continental machines, There is no sweepback, but a dihedral 
of 1 degree and а stagger of Gin. The upper planes are made 
in two main sections with a three-foot panel over the hody 
The lower plane is in two sections and attaching to the body 
Wing beams are of * T" section and made of Dou fir. The 
overhang is braced by a steel strut made of { in. seamless 
tubing with a fairing of spruce 

The struts are of streamline section, the maximum 3j; in 
1i in. occurring at the centre, and tapering in proportion to 
each end where it sets into a special strut socket Flying 
cables are double j, in. in inner panel, j in. outer panel, 


landing wires are single of the same sizes, Double drift and 
singlo trueing wires are used. A!l control wires are interi 
Ailerons on top plane only. and are 11 ft 1 ft. Gin. Where 


eron permits the surface 
etween aileron and wing 


ailerons are attached, a bevel on the 
to be moved without n space occurring 

R. A. F. stitching is employed in attaching the fabric to the 
ribs To finish four coats of ** dope " and two coats of Valspar 
are used. A factor of safety of 7 is employed, The lift to 
drag ratio is 12. 


The Christmas '' Bullet '’ (185 h.p. 6-cylinder Liberty engine 


U.S.A. AERUPLANES 


ae 


CURTISS AEROPLANE AND MOTORS 


CORPORATION. 52, Vanderbilt Aver 
tories at B and Hammondsport, N.Y 
rt, Newport News, Va., and 


every machine put 


New Y 12-cylinder, Vee 


Water 


oled 


at 2500 r.p.m 


35 Ibs. per hour 
030 Ibs, per hour 


Propeller. 
Material 
Рис. А rformauee 
Diar performance 
Direction of tion e lot's seat Clockwise 


Length of machine overall 


of machine overall 


incidence 

Dihedral angle 

Sweepback 

Wing curve 

Horizontal 
incidence 


stabilizer—angle of 


Areas. 
Wings, upper 
Wings, lower 
Ailerons, upper 
Horizontal stabilizer 
Vertical stabilizer 
Elevators (each 11 sq. ft.) 


27 ft. 4 in 
9 ft. 10j in 


Eiffel No. 6. 


0 degrees. 


167.94 sq. ft. 
149.42 sq. ft 


The Curtiss Triplane, type 18T. Single-seater Fighter (Curtiss К. 12 400 h.p. engine). Two went to US Navy, ordered in March 1918. 


1 f 1 ed а spe i-p ge g t 
n1 tention was paid to flyi ts 
hi was 1 he I M 
Lieut. J at R.N., the in 
art acl TET 
à iplane with four 250 h.p. Cur " 
by e Brit Na It w ev Y 
biplanes of t JN." typ r 1 
1 1 rem al tf pose Lat 
Ne Y i! e st 1 аг 
CURTISS TYPE 18T. TRIPLANE. 
Details. 
One pressure and one gravity gasoline tank located in fuselag 
Specification, Tell эша independent of tall post s АНИ MORI RE 
neral Dimensions. 26 in iin 
Ms vos cime Standard Equipment.—Tachometer, oil gauge. gasoline gauge, 
E мы: кй 21 " a i complete set of tools ; other equipment on special orden. 
g span, lower plane 31 ft. Lin Maximum Range. 
th of wing chord (upper, At economie speed, about 550 miles 
middle and lower) 42 in 
dibegec tit yt citer) Fi CURTISS MODEL J.N.4D.2 TRACTOR. 
ap between wings (between Specification. 
аз: and lower) % in General Dimensions. 
zth of machin» overall 23 ft. З, in Wing meu plaue 33 tt d oe 
ght of machine overall 9 ft. 10] in lower plane 33 ft. 11} in 
le of incidence 24 ad Topo 
entera + ows Зар between wings 61] in 
eepback 5 degrees. Stagger 16 in 
Ning curve Sloane 
lorizontal stabilizer—angle of 
cidence 0.5 degrees. 
Areas 
Wings, upper 112.0 sq. ft 
Vings, middle 71 sq. ft 
W lower 87.71 sq. ft 
(middle 10.79, lower 
21.58 sq. ft 
I ital. stabilizer 14.3 sq. ft 
V abilizer 5-2. sq. ft 
Elevators (each 6.51 13.02 sq. ft. 
adder 8.66 aq. ft 
Total supporting surface 309.0 sq. ft 
Loading (weight carried per sq. ft 
upporting surface) 9.4 Ibs. 
Loading (per r.h.p.) 7.25 lbs. 
Weights. 
et weight, machine empty 1,825 Ibs. 
ross weight, machine and load 2.901 lbs. 
1l load 1,076 Iba. 
Fuel 400 Ibs, 
Oil 45 lbs, 
Pilot and passenger 330 lbs. 
Useful load 301 lbs. 


Total 
Performance. 


Speed, max. (horizontal flight) 
Speed, min. (horizontal flight) 


mbing speed 


163 m.p.h. 
58 m.p.h 


5,000 ft. in 10 mins, 


Rudder á sx m . 
Total supporting surface oe 
Loading (weight carried per sq 
ft. of supporting surface) 
Loading(perrhp. — .. 
Weights. 


Net weight, machine empty ++ 
Gross weight, machine and load 
Useful load . . ae m 


Fuel.. ‚ ts 
Ol ., E P 
Pilot.. ; 


Passenger and other load. . 


Total Es 


12 sq. tt. 
352.50 sq. ft. 


6.04 Ibs. 
23°65 Ibs. 


CURTISS MODEL J.N. TRACTOR continued 
Performance. 


Speed, max. (horizontal flight) .. 75 mph. 
Speed, min: (horizontal flight) << 45 mp.h. 


арид speed... ч s» 3O00 ft. in 10 mins. 
Motor. 
Model О.Х. S-eytindor, Ves, four- 
stroke eyele ^ i. ve +. Water cooled. 
Horse power (rated) at 1400 рт. 80. 
Weight per rated hop... 4.33 Ны. 
Bore and stroke. _ 41 бап, 
Fuel consumption per hour ,, 9 galls 
Fuel tank capacity y - 21 galls. 
Oil capacity provided (erankense) 4 galls, 
Fuel consumption per bhp .. 0.60 Ths. per hour 
Oil consumption per bhp -~ 0,030 Ibs. per hour. 
Propeller, 


Materíal.-— Wood 


ng to requirements of performance: 
i -According to requirements of performance. 
Direction of rotation, viewed from pilot's seat,—Clockwise 


Details. 


linc tank located in fuselage. 
independent of tail post. 
Landing gear wheel, size 26 in. x 4 in. 


Standard Equipment.—Tachometer, oil auge, gasoline gauge, 


complete set of tools. 
Other equipment on special order. 
Maximum Range. 
At economie spesd, about 250 miles, 


Shipping Data. 


Fuselage Box.—Dimensions: 24 ft. Gin x 5ft. Sin sit 


Vins: gross weight, 2,380 Ibs, 
Panel Box, —Dimensions: 20 ft, 9 in 5ft Sin, x dft 
gross weight, 1.430 Ibs. 


Model R 4 Curtiss. 


CURTISS R4 


This two-seat bomber appeared in 1915 and was used by the 
US Army and RNAS for training. Power was provided by a 
200 h.p. Curtiss V-2 engine. From it was developed the R6 
with the pilot in front (200 h.p. Curtiss or 375-400 h.p. Liberty 
engine) for observation and training, and the R9 with the same 
Liberty engine. R6s were the first American produced aircraft 
to serve abroad in the war (the Azores). The US Navy received 
examples of all three versions, but the R6 in the greatest 
number. 


General Dimensions. Total Aileron 
—À Surface 
Span Гре у Тай Plane 
Chord 6 3" Elevators(two) 
Gap 6 9 Fin (vertical) 
Stagger ry Rudder 16} sq. ft 
Length, overall, 28 118" Load per sq. ft. 6-42 lbs 
Height 3 2)" 
Шеше 9) degrees Other Figures. 
Dehedral 3 degrees Load por B.H.P. 15:89 Ibs, 
Wing Gire  R.A-F. 6 Net Weight (empty) 2225 Ibs 
Tail Plane No incidence н Una 
Useful Load 
dias. Petrolcarried 625 Ibs. (90 galls.) 
Surface (total) 505 sq. ft Speed (max 90 m.ph 
Wings (upper) sq. ft » (min, 48 m.p.b 
» (lower) 193 sq. ft Climb 4000 ft. in 10 mins. 
Aileron (upper) 17 sq. ft Motor (V 2 type) 200 h.p. 8-cyl. Curtiss 


» (lower) 103 sq. ft 


The R 7 Cuetiss Chicago k 
Practically an R 4 with ar y 
each wing 


machine 


added t 


Span, 60 feet. Engine, 100 h.p. Curtiss 


U.S.A. AEROPLANES 


A Curtiss experimental Single-Seat Fighter (400 h.p. K.12 Curtiss engine). A very high speed single-seat fighter 


CURT 
MODEL 
TRAC 


ACT 


E 


ХЕ CURTISS AERODROME E 


U.S.A. AEROPLANES 


CURTISS—continued 


CURTISS MODEL H. 16A. FLYING BOAT. 


Specification 
General Dimensions. 
Wing span, upper planc 
Wing span, lower plane 
Depth of 
Gap between wings 
Stagger 
Length of machine overall 
Height of machine overall 
Angle of incidence 
Dihedral angle 
Swoepback 
Wing eurve 
Horizontal stabilizer—angle of 
incidence 


Areas. 
Wings, upper (without ailerons) 
Wings, lower 
Ailerons 
Horizontal-stabilizer 
Vertical stabilizer 
Elevators 
Rudder 
Non-skids 
Total supporting surface 
Loading (weight carried per sq 
ft. of supporting surface) 
Loading (per r.h.p.) 
Weights. 
Net weight, machine empty 
Gross weight, machine and load 
Useful load 
Fuel and oil 
Crew 
Useful load 


Total 
Performance. 
Speed, max. (horizontal flight) 
Speed, min. (horizontal flight) 
Climbing speed 
Motor. 
Two Liberty 12-cylinder, Vee, 
four-stroke cycle : 
Horse power (each motor 330) 
Weight per rated h.p. 
Bore and stroke 
Fuel consumption (both motors) 
Fuel tank capacity 
Oil capacity provided 
Fuel consumption per b.h.p. 
Oil consumption per b.h.p. 
Propeller. 
Material.— Wood. 
Diameter,— 
Pitch.—According to requirements 
Maximum Range. 


96 ft. 6d in 


üs ft. 10d in 


8441 in 
96,5 in 
None 


46 ft, 149 in 
17 ft. 8j in, 
4 degrees. 

1 degree 

Non 

R.A.F. No. 6. 


2 degrees pos. 


616.2 sq. ft 
443.1 sq. ft. 
131 sq. ft 
108 sq. ft 


6,956 Ibs, 
10, Ibs. 
16 The 


1,527 Ibs, 
660 Ibs. 
1,029 Ibs. 


3,216 Ibs. 


95 m.p.h. 
55 m.p.h 
4,000 ft. in 10 mins 


Water cooled. 

660 

2.55 

5 in 7in 

62.8 galls. per hour. 
300 galls. 

10 galls. 

0.57 Ibs. per hour. 
0.03 Iba. per hour. 


According to requirements of performance, 


of performance 


At economic speed, about 675 miles. 


Shipping Data. 
Hull Box.—Dimensions: 44 ft. 9 
gross weight, 1,300 Ibs 


in. x 11 ft, x 9 ft. din; 


Panel Box.—Dimensions : 30 ft. 4 іп, x 7 ft. 7 in. x6 ft. 6 in 


gross weight, 4,850 Ibs 


Panel Box.—Dimensions : 21 ft. 2in. x 7ft. біп. x 3ft. біп. 


gross weight, 2,170 Ibs. 


Engine Box.—Dimensions : 6 ft, 2in. x 4 ft. din. x2 ft. 9 in, ; 


gross weight, 1,645 Ibs. 


CURTISS MODEL H.S. 1L and H.S. 2L FLYING BOATS 


Performance. 
180.32 «4. ft Speed, max. (horizontal tight). 91 mquhs 
ni pft Speed. 20. (horizontal Hight) 53 m p.h 
iN, lower Climbing spend Тамно ft. dn M usin 
; оул ep А Motor. 
ts dri Liberty I2eylindor, Ver. fonr- 
" ma Ч М stroke evele later enled. 
! Р Horse power (rated) 
RON DUM 1 ft Weight per rated hep, His. 
Дә доа e ы i Bore uml stroke Уі, x 7 in 
Hk ie FS ILIA Fuel commumption 32 galls per lior 
porting ыр. Ене tank capacity X galls 
: Oil tank capacity. S walls, 
ete e Mer los ne Fred consumption per bh. 0.57 Mos, per hone 
деги, ЖАШНЫ 4 xi db, Oil consumption per hip 9,02 Tos, pr hone 
б жїн) load КЕ 
Fuct ШЕШУ 
‹ ню Iw 
\ ul 527 15, 
Votal 1864 ths 


. 12 Large America boat of 1917-18, larger acit mons poscat бееіороеой ct KURSE MM t 
Most eopeciatty cee aed hy tie used two 275 ыр. Rolls Royce Eagle | engines. mari (tivated) fs one with Cores 
engines. A larger derlative became the H.16. 


H.8.1L was a three escort and anti-submarine flying boat 


of 1917, powered iy а S76 kip. ТАБУ йр ТЕ wun OREI The Curtiss two-seat HA Dunkirk fighter of 1918, intended for fighter and escort work. Not operational. Maximum speed 132 mph. 
into production and became the only American aircraft to fly (Liberty 400 h.p. engine). 2 
with the US Navy in Europe during the war (from May 1918). ы 
Of 182 H.S. flying boats received by the USN in Europe, 
almost all were of this version. Perhaps about 20 were of the 
er H.S.2L type, with greater wing span to allow carriage of 
r bombs. This version is detailed below 


sX 


| 


CURTISS MODEL H.S. 2L. FLYING BOAT. 


Specification 
General Dimensions. 
Wing span, upper pla 74 ft. O48 in 
Wing span, lower plane Ga ft. 19h in 
Depth of wing chord dft. 33) in 
Gap between wings (front) 7 ft 


Gap between wings (rear) mu 
Stagger Nom 
L h of machine overall 40 ft 


of machine overall 14 ft. 7] in 
Angle of ineidenee, upper p 


degreus 
logrer 


Angle of incidence, lower plane 


angle of 


0 degree 


A Curtiss N-9 Type ‚ used limited numb 
^ de Training Seaplane tr te US Naty he DAT LE 


CURTISS MODEL H.S.2L. FLYING BOAT голун. 


yr tu requirements of performance. 


Diameter.— According to requirements of performance, 
Direction of rotation, vend from pilot's Mant. —Clock wise, 


Range. 
At economie speed. about 575 iniles. 
Data. 


hall pane WS ft, Sin, 
gross Мыш ht, 8,335 Ihs. 
uis x.— Dimensions: 23 ft. (рїп. se ft. Min, c3 fe. 
ross weight, 2,900 Ils. 
ibi. Box.— Dimensions : 6 ft. 3 in. x 4 ft. din. x2 ft. Mins 
gross weight, 1,645 Ibs, 


CURTISS MODEL M.F. FLYING BOAT. 


Sft. Ginxtft. din. 


n 


Specifleation. 
Dimensions. 

Wing span, upper plo 49 ft 

Wing span, lower plane . el 38 ft 

Depth of wing chord — .. 60 in. 

Gap between. wings at inirine 

ns as э - Bft эда. 

St oe M En: tA nk. 

Length of machine overall 28 ft. 1045 ie 
He of machine overall e M ft. 93 in. 


Angle of incidence » 
Dihedral angle, lower panels ouly 
Sweepbaek e M 
Wing eure ` 
Horizontal stabilizer. angle ot 
incidence ee 
Areas. 
WM upper -~ 
Wings, lower me 
Aiterons (oeh 22:4: ж. n.) 
Horizontal stabilizer 
Vertical stabilizer T 
Klevators (each 15. Wi ap NA. 
ничек i. è 
Total supporting surfac 
jng (weight анне per si 
ft. of supporting surface) 
Loading (per rip.) v ха, 
Weights. 
Not weight. machine empty ~. 
Gross weight. machine and load 
Useful Load : ә 


Passenger 
Miseellaneotis erasora 


Total ES ey У өлө The, 
Performance. 
Speed, max. (horizontal Hight) 
Ane mmn. Meg Hight) . 
Climbing speed я 


69 mph 
uh 
AWO ft. in 27 mins. 


D 


THE DAYTON-WRIGHT AIRPLANE 
COMPANY. Dayton, Ohio 


President, С. F. Ketteri 
Factory: Dayton, Ohio. 

This company was organised during the war for the quantity 
roduction of ‘aeroplanes to government specifications. On 

'ebruary Ist. 1979, the total number ni s constructed 
comprised 400 Standard 1.1 training aeroplanes and 3.100 
D.H. 4 А " battle.planes;' 


General Manacor, G. M. Williams. 


THE AMERICAN D.H.4 BIPLANE. 
(Built hy Dayton Wright Легран Co.) 


eee ~ Two-seater Biplane. 

lame ог type No. of machine .. American D.H. 4. 

Purpose for which intended Reconnaissance and light 
bomber. 

Span - E n= AR S¥ain. | 

Overall length 30 It. 571 in 

Maximum height 10 ft. 3:* in. 

Chord 5 ft. 6 in 

Span of tail 13 ft. 7 i5. 


Engine type and h.p. 
Weight of machine empty 
Tank capacity in gallons 


Liberty 12; 400 h.p. 
2,391 Ibs. 


Performance. 
Speed low down 145 mih 
Speed at 6 12 qed 
1 ШЕ 
15,000 fort H3 mph 
Landing speed Spl 
Climb 
Fo 10,000 feet in minutes 14 minutes 
Ceiling 11.500 feet 
Endurance at 6.500 fect (fall thrortley 2 hrs, 13 mins 
Endurance at 6,500 feer (half throttle) 3 hrs. 3 mins. 
Track f feet 
Total weight of machine loaded 3,582 Ibs 


O.X.X. s 8-eylinder, Vee. 
four.stroke cycle 

Horse Howes (61d) üt 1400r. p.m. 
Weight per r.h.p.. . 

Bore an ae E 

Fuel consumption ^ 
Fuel tank capacity . 
Oil capacity provided (crankcase) 
Fuel consumption per b.h.p. 


Water cooled. 
100. 

4.01 Ibs. 

4} in. x Sin 

10 galls. per hour. 

40 galls 

5 galls. 

0.60 Ibs. per hour 


Oil consumption per h.h.p. 
Propeller. 

Material. — Wood. 

Pitch.—According to requirements of performance. 

Diameter. —Aceording to requirements of performance. 

Direction of rotation, ax viewed from pilot's seat,—Clockwise 
Details. 

Dual control. 

Standard Equipment.—Tachometer, oil gauge, gas 

complete set of tools. 
Other equipment on special order. 


Maximum Range. 


At economie speed, about 32 


0.030 Ibs. per hour. 


ine gange. 


miles. 


Shipping Data--Foreign Shipment. 

Hull Box.—Dimensions: 26 (0. 6in.x 6ft 3i. 4f 
gross weight, 2,390 Ihs. 

Panel Box.— Dimensions : 22 ft. 3in. x 6 ft. 11 in 
gross weight, 730 Ibs. 

Engine Box.—Dimensions : 5 ft. 4in. x 3ft. 3in 
gross weight, 680 Ibs. 

For domestic shipment, sidewalks and engin 
erated with hull; gross weight, 2,680 Ibs. 


CURTISS ENGINEERING CORPORA. 
TION. сагаеп City, Long Island, New Y 


A company waa founded by Mr. Glenn Curt 
distinet from the Curtiss Aeroplane and Mote 
Mainly engaged in experimental work. For 
complete aerodynamical laboratory and a larg 
available 


The Curtisa 18-2 triplane, the 18-B biplane and the 
flying boat are the most notable achievement 
organisation 


A typical Curtiss F rete Flying Boat used by the US 
ordered to replace F ut only 16 delivered in 1918. 


The Dayton-Wright 


Honeymoon Express” 


400 h.p. Liberty engine 


A converted American De H. 4 


G 


GALLAUDET AIRCRAFT CORPORATION 


East Greenwich, € 


New York Office: 15 W 40th Stre 


THE GALLAUDET D.4 HYDRO-BIPLANE, with airscrew-centre encircling the main T 
frame of the fuselage. Two used by US Navy, plus one earlier D.1 type with two ч 


150 h.p. Duesenberg engines. 


The special feature of this machme is that it is а “ pusher 
biplane with a fuselage, the airecrew consisting of four separ 


blades fixed to a ring-centre which revolves round the fusel 
tself. 


THE GALLAUDET D.4 LIGHT BOMBER SEAPLANE. 
Specification. 


Type of machine Two-seater Seaplane. 
4 


Name or type No. of machine 


Purpose for which intended Bombing 
Span 46 10. 6 in 
Overall length 33 It 

Maximum height 11 ft. 6 in 


Single central float 


Engine type and h.p. Liberty (power unstated), 


Weight of machine empty 3,800 Ibs. 
Petrol tank capacity in gallons 64 gallons. 
Performance. 
Speed (maximum 130 m.p.h 
Landing speed 45 m p.h. 
Climb. 
To 8,100 feet in minutes 15 minutes, 
Total weight of machine bonded 5,430. 1. 


GENERAL AEROPLANE COMPANY. 


Detroit, Mich. 


Construet 


1 three types of Vereille weroplanes, n flying 


boat, seaplane and land machine. Also run a flying sehool 


Building to official specifications 


Gamma $, 


Span (top plane) 40' 0* 
Span (lower plane) 34' 0* 
Chord vo 
Сар 5’ 0" 
Length 10° 
Dihedral Upper 0° 

Lower 5° 
Staguer 8° 9 
Total area 350 sq. ft 400 sq. ft 
Ailerons Top plane only Top plane only 
Airscrew : Pusher Pusher 
Landing gear 2 floats Boat 
Engine OXX Curtiss?-100h.p. 100 h.p. Curtise 


K 


THE KYLE-SMITH AIRCRAFT 
COMPANY. Wheeling, West Virginia, U.S.A 


Manufactured. a two-seater tractor biplane intended for 
»orting and training purposes, with six cylinder radial engine, 


Building to official specifications. 


L 


LANZIUS AIRCRAFT COMPANY. 119, Broadway, 
New York, U.S.A 
Manufacturers of two tractor biplanes with incidence varying from 
0° to 15° 
Machines fitted with wheels or floats. 
New models to be fitted with 140 h.p. Duesenberg engines, 


т —— 
GALLAUDET see» | 


NAVY SEAPLANE 


Seale of Feat 


[жии жес зи или шл эш | 


The Lawnence-Lewts flying boat, with 140 h.p. Duesenberg engine. 


Gamma L. 
40° 0" 
wo 
5o 
ne 
25 0° 

" 


РЕ 
350 sq. ft 
Top plane only 


Pusher 
2 Wheels 


100 h.p. Curtiss 


LL Lit 

| 38' 
v 

“ir 

з w 

400 sq. ft. 220 sq. ft. 
Patent. t 
Landing gear 2 wheels or floats 2 wheels or floats 


Engine .. — ..| 140 hp. Ducsenberg 
Weight with one 

hour's fuel .. 1400 Ibs, 1200 Tbs. 
Useful load m 800 Ths. 800 Ibs, 


LAWRENCE-LEWIS AEROPLANE COMPANY. 
Peoples’ Gas Building, Chicago, Ill. 


Manufacturers of two types of tractor biplane, inherently stable 
and without ailerons. 


| Typo AL. | туре BI. 
Span .. 1 | 42" 
Gap | 578" 
6. d 
M per 1! Combined land and water | Combined land and water 


LAWSON AIRCRAFT CORPORATION. 
Groen Bay, Wisconsin. President: Mfred W. Lawson. 
Miners of a two-seater tractor biplane destined. for 


ed et civil узир, 


< 180 sq. ft. 


ШАК d. 
Engins, Неон о. 


LOENING ENGINEERING 
CORPORATION. зл West 520d Street, Now York. 


President: Grover C. Loening. 

Aeronautical constructional engineers, engaged during the war 
in experimental work for the U.S. Army and Navy, as the result 
of which they produced a fighting monoplane of highly origina! 
design and a Ар nene of very small dimensions. 


THE LOENING M-8 MONOPLANE 


It is stated that in its actual performance the Loening mono- 
plane has, with the full two-seater fighter load, not only 
exceeded all the performances of other machines, but has with 

ualled, if not exceeded, all of the performances 
of the very best European single-seaters with the same engine, 

In the tests made by the manufacturer at Mineola, the 
machine showed a high speed of 146 m.p.h., and on one occasion 
ШР Vo 34,000 ft. in 43 min. with pilot, passenger, two hours 
fuel and considerable gun equipment, thus establishing an 
unofficial height record for two-seaters. 


The new monoplane of the same type tested at Dayton by 
the U.S. Army wed practically the same high speed, and 
climbed—with a live load almost equal to the weight of the 
weroplane—16,000 ft. in 18 min, 

‘The outstanding feature of the machine is the manner in 
which the wings fasten to the upper body longitudinals, and are 
braced by two enormous braces to the bottom of the body 
This method of wing bracing has so much simplified the con- 
struction of the machine, that it has permitted to cut in halves 
the structure weight. 


A very interesting feature of the design proven by the test« 
iade is the slow speed on landing and general buoyancy of the 
machine, despite the fact that the wing loading has gradually 
heen stepped up to almost 12 Ib. per sq. ft 


Construction. 

"The wings, body, tail surfaces, landing gear, ete., are all built 
of most approved spruce and metal fitting airplane construction 
All metal fittings are of stamped sheet metal, with practically 
no brazed or welded parts; all joints are pin connected, par 
ticularly the joints of the main wing braces to the wings and 
body. which are free to move in any direction, so that vibration 
will not fatigue these members. In addition to which, all parts 
are readily adjustable for alignment 


Safety Factor. 

Sand load tests that have been carried on exhaustively to 
prove the strength of the machine show a safety factor of 14 on 
drift stresses, nnd a safety factory of 8 on lift stresses 

Al! tail surfaces and fin surfaces. stabilizers, rudders, ete 
withstand on actual sand test à load of 35 lbs. per sq. ft. area 
Military Features. 

Tt is claimed that the visibility afforded to the pilot ix so 
complete that he has practically no blind spots at all. He can 
see either above or below the wings or either side, 
addition to that can see quite well in the front, di 
narrowness of the body. 


and in 
^ to the 


LOUGHEAD AIRCRAFT. 


The machine illustrated herewith was built by the brothers 


Malcolm and Allan Н. Loughead, at Santa 


Barbara, Cal 


Originally built as а seaplane, it flew from Santa Barbara to 


San Diego with four passengers 
land chassis in preparatior 
Washington 


and was there fitted with 
for a flight 


across 


No particulars or specification of this machine are available 


a 
America to 


U.S.A. AEROPLANES 


The Lawson Aircraft Corporation's Two-seater (100 h.p. Hall-Scott engine). 


The Gun Range. 

The gun range is also vi 
ean shoot forward, the oi 
nirscrew 


good, particularly аз the gunner 
у obstruction being the arc of the 


The deep body offers ample room for all kinds of military, 


equipment, oxygen tanks, wireless apparatus, cameras, ete., and 
in addition to that the arrangement of the cowls is such ns to 
give the oceupants ample protection against the wind without 
interfering with the view 

The construction has everywhere been studied so as to give 
maximum strength to all of the parts that are vital due to 
damage from bullets. This is particularly true of the main 
braces supporting the wings which can be half shot away before 
they will lose the safety factor of 8 provided 


Performance. 

It has been found that the machine lands very slowly, gets 
off the ground in 4 seconds from a dead start, and that in flight 
the machine ix very easy to handle on all its controls in spirals 
loops, barrel rolls, ete. 

he performances of the machine with full load are as follows 

Slow speed 48 m.p.h 

High speed 146 m.p.h 

Indicated ceiling, light load 26,000 ft 

heavy load.. 22,000 ft 

‘The principal characteristics of the Loening monoplane are as 

follows :— 

Areas. 
Main planes, total 238.9 sq, ft 
Upper planes; including ailerons 214.9 sq. ft 


Strut planes 24.0 sq. ft 
Ailerons (2) 24.0 sq. ft 
Fins (2) 8.8 aq. ft 
Stabilizer 14.9 sq. ft 
Rudders (2) 9.0 sq. ft 


Elevator 15.0 sq. ft 


Weights. 
Weight, empty 1.328 Ibs 
Fuel and oil 0 Tb. 
Military load 680 Ths 

Total weight 2,308 Ths 


Power Plant. 
Engine, Hispano-Suiza, model Н 
1,800 rpm. Weight, including airscrew 


developing 
618 ths 


sumption per h.p.-hr., 0.53 Ibs. 
Performances. 
Altitude Speed 


Sealevel 
20,000 ft 


146 m.p.h 


Loughead Model F.I. Seaplane 


240 


two 160 h.p. Hall-Scott engines 


U.S.A. AEROPLANES 


THE L.W.F. ENGINEERING COMPANY. The Loughead F.L.A. Machine, This is the Seaplane F.I. fitted with a land chassis. 


College Point, N.Y 3a 
Constructors of tractor biplanes for training and fighting 
irposes and of seaplanes and flying boats 


An L. W.F. military biplano flew, Inte in 1917, with a 200 h.p. 
t engine from Rantoul, Ilinois, to San Antonio, 
listanco of 1,184 miles, in a total flying time of 
15 mins. — This included one non-stop stretch of 620 
whine carried a U.S. Army ONicer and pilot, and 
vo short stops en ге for fuel 
Model V. Thomas 135 h.p. motor. Biplane land machine, 
t peed: 42.2 to 95.5 mph. Climb: 3,730 
in 10 mins. Full government load. Wing curve 
LW,F. 1 
del Vi. Same ая nbove machine, but equipped with i 
nnt 140 h.p. motor - E = aT 
el V2. Very i to shove ee AR f PON Je 
tollation and radiator on noso of upper wing 
LScott 105 h.p. motor Also many minor differences. 


1: 102 m p.h. 
del V3. Similar to Model VI, except that motor is new 
wt 200 hp. Speed ? to 110 mph. Climb 
10 mins. Full government load. Made flight 
Rantoul, IIL, to San Antonio, Texns 
el F. New model. Liberty motored 
(First. Liberty motor to fly.) 


Model G. 1, an improvement over Model G., was built and 


1б, New model. As detailed below Gross weight, fully loaded * - < 3,522 Ibs. flown successfully during the summer of 1918, demonstrating 
Light weight, Sab - x . 2,498 Ibs. before various government officials its speed, climb and carrying 
Usoful load 4 s. 1,024 lbs. capacity. This machine, loaded as a fightor, with full tanks, 
Water (11 gallons) : Vs e 92 Ibs, seven machine guns, ammunition, УРЕЙ End gunner, made 128 
Gest capacity (86 gallons) sè 532 lbs, m.p.h. and climi 10,000 feet in ten minutes. 
Oil capacity (6 gallons) . . è . 42 Ibs. i i changed i 
THE L.W.F. MODEL б, FIGHTING AEROPLANE, Two m or equivalent. v Hes Modol Gra 9 pj overhang, t ail pius 
Among the most successful of the all-American designs is 99 "ЗРК surfaces, dou the ge. and later installing 
L W.F. machine, the first experimental model of which was Performance (fully loaded). И а wing curve radiator. The The following description refers to the 
he air early in January, 1918. This first machine, known as High specd 125 m.p.h. later machine, En G. 2, which, ва before stated, is a modifi- 
fodel G., was powered with a Liberty 12 motor and waa taken Low speed (landing) —.. 47 mph cation of Models G. and G. L. 
with the wind, looped and tailspun the first time it was Climbing speed 10,000 ft. in 7} mins. 
he air. Ceiling 24,000 ft. 
Specification, Endurance at full speed 2} hours 
This machine is capable of carrying а cargo of about 1,200 
Two.seater land tractor Ibs.. in addition to the above load. 
biplane. 
Use Military reconnaissance, 


advanced training, or 
commercial 


engt rall 29 ft. 2 in 
Height overall 10 ft. 7 in. 
Width overall 46 ft. 6 in 
Wings, 
Wing curve L.W.F. No. 1 
Chord 80 in 
80 in 
ger 8 in 
xn: Upper wing 46 ft. 6 in 
Lower wing 38 ft. 4 in. 
1 supporting area 555 sq. ft 
aileron: 42 sq. ft 
һ of elevatore 22 sq. ft 
irea of horizontal stabilizer 29 sq. ft 
ı of vertical stabilizer 1.5 sq. ft 
à of rudder ‚ 1b sq. ft 
Control. — í— 
perdussin control centre column single or dual The L.W.F. “Model С" Two-seater (350 h.p. Liberty engine). 


Stick control ean be furnished if preferred 


Power Plant, 


Liberty 12-eylinder engine 350 Vh. p. 
oline consumption per b.h.p. .54 Ibs. per hour. 
onsumption per b.h.p. 03 lbs. per hour 
peller Two blade, 1,050 r.p.m 


1 


ууй 


72 іп., nose to nose on 
vertical line with body 
horizontal. 

7} in. (positive). 

A1 ft. Hin. 

38 ft. 5] in. 

63 

4.78, average 5.54, 

515.54 sq. ft. 

465-46 sq. ft. 

os. 268.78 sq. ft. 


Aleton&.. с... ..  ,, 218.20 sq. f 
Net area of lower wings.. |. 240.76 sq. ft. 


"Total arca of one aileron s. 25-04 sq. ft. 
balanced area, 1.95 sq. ft. 
Total area of both ailerons .. 50.08 sq. ft. 
‘Total area of one elevator 13.85 sq. ft. 
arva, 1.5 sq. ft 
Total area of both elevators ..— 27.70 sq. ft. = 
Total area of rudder .. ob Mode que 
. balan „1.31 sq. fi 
Total area of horizontal stabilizer BONITO 
(both sides) а 29.15 sq. ft. 


Total area of vertical stabilizer.. 5.21 sq. ft. 


Aileron curve included in wing curve extended. 
Rudder and vertical stabilizer flat. 
i 12-oyl. engine, direct 
Liberty 12. ie, 
connected „> ET se 700 r.p.m. 
Airscrew, 2 blade, tractor, diam. . 
Propeller turned . . oe 5% 


435 hp. at 
piteh 7.35 ft 


9 ft. 7 in 
1,800 r.p. 


Case 1, Weight of complete machine empty, with 


gun mounts, but no guns 6 ‚ 2,675 Ibs. 

Case 2. Equipped as a fighter. 
Weight, light 675.5 lbs 
90 galls, gas е, 553.5 lbs 
14 galls. water .. » 18 lbs 
6 galls. oil x: 44 Ibs 
Ammunition .. 150 Ibs 
7 machine guns .. 152 Ibs 
?men .. 1 330 lbs 
Total full load 4,023 Ibs. 

Case 3. Equipped as а bomber. 

‘eight, light A ‚ 2,675.5 Ibs 
120 galls, gasoline. . . 752 Ibs 
6 galls. oil : 44 Ibs. 
14 galls. water “8 MS ibs 
Ammunition 150 Ibs. 
7 machine guns е 152 Ibs. 
Armour ES 66 Ibs. 
4 bombs, rack and release 592 Ibs 
2 теп .. > 330 Ibs 
Total full load. . . 4,879.5 Ibs. 


Loadings (based on 515.54 sq. ft. area and 435 h.p. 

Case 1. Loading per sq. ft. 5.185 tbs. 

Loading per h.p. 

Case 2. Loading per sq. ft 
Loading per h.p. 
Loading per sq. ft 
Loading per ћр 


Performance. 
High speed at 10,000 ft 


Case 3. 


130 m.p.h. (loaded as in 


Case 2) 

High speed at low altitude 138 m.p.h. (loaded as in 
Case 2) 

Low speed (landing) =  B50mph (loaded as in 
Case 2) 


7 mins. 28 secs. 


Case |. 10,000 feet in 


Caso 2, 10,000 feet in 9 mins. 18 secs. 
Case 3. 10,000 feet in .. 14 mins. 45 secs 
Endurance. 


Four hours at full speed. 


THE GLENN L. MARTIN COMPANY. 

Cleveland, Ohio. 

This company, which was organised during the war, produced 
the first successful twin-engined aeroplane of Americai 
Intended to serve as a night bomber. The Martin “ Twin ` 
now being converted into a passenger aeroplane. Four of 
these machines will be put in operation in California һу the 
Apache Aerial Transportation Company, of Phonix. Arizona. 

Other wartime products, included the S-type seaplane with a 
125 h.p. Hall-Scott A-5 engine, of which a small number went 
to the US Army in 1915-16 for observation work and the US 
Navy purchased two seaplanes. Earlier T and TT two-seat 
training seaplanes (1914-15) with 90-135 h.p. engines had also 
been sold to the Army. 


THE MARTIN TWIN-ENGINED BOMBER, 


The Martin twin-enginod bomber constitutes one of the most 
important developments in bombing airplanes of original 
American design. In its official test, at Wilbur Wright Field 
the all-round performance of this machine, considering the load 
carried, has easily excelled any other record from a similar 
bomber, either here or abroad. The machine show cellent 
workmanship and such thoroughness of engineering that the 
organization is to be complimented upon the talent of their 
personnel. Mr. Martin is proud of the ability of his assistants, 


Mr. Lawrence D. Bell, factory manager; Mr. Erie Spring 
piot; and Mr. Donald W. Douglas, aeronautical engineer 

he prophesies important futures in their respective specialt 
Lawrence D. Bell, has been with Mr. Martin for seven 

and is noted for his production management Erie Spring: 
learned to fly at the Martin School five years ago. He 
unusually capable tester and flyer, having made an 
record in five vears of piloting for the Martin Company w 
an accident. Donald W. Douglas came from the Boston Te 
joining the Martin plant in Los Angeles four years 
that short length of time has grown to be recogr 
the foremost aeronautical engineers 


The all-round efficiency of the Martin bomber ha 
proven in its official performance trials, An official high spe 
at the ground of 118.5 m.p.h. was made on the first trials, w 
full bombing load on board 
since, due to the better propeller efficiency arrived 
pensive experiments. With full bomb load, the climbing 
to 10,000 feet was 15 minutes, and a service ceiling of bet 
16,000 and 17,000 feet was attained, 


This speed has been 


General Description, 

the Martin ** Twin" 

the requirements of the four following classes:—(1) Night 

(2) day bomber, (3) long-distance photography, (4) gun ma 
(1) As а night bomber it is armed with three flexible I 

machine guns, one mounted on the front turret, one on 

rear, below and to the ра, under the concave lower surf 

of the body. It carries 1,500 Iba. of bombs and 1,000 rou 


As a military machi 


The Glenn L. Martin MB-1 Twin-engined Bomber (two 400 h.p. Liberty engines). first flown in August 1918. 
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The Gienn L. Martin Twin Bomber. 
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А radio-telephone set and the necessary instru Performance. 
carried on all four types. The fuel capacity in all Speed low down 98 m.p.h. 
is sufficient for four and a half hours’ full power at Speed at 6,500 94 m.p.h. 
і and віх hours’ full power at 15,000 feet This give Speed at 10,000 feet B4 m.p.h. 
gasoline for the climb to 15,000 feet, and enough Speed at 15,000 feet 70 m.p.h. 
more for about six hundred r s. Climb. 


To 6,500 feet in minutes 9 minutes. 
To 10,000 in minutes 17 mins. 30 secs. 
To 15,000 feet in minutes 55 minutes. 
Service ceiling 13.500 feet 

(3) When equipped as a photography machine, the sam Total weight of machine loaded 1,117 Ibs 
number of guns as in the case of the day bomber are carried 


(2) As в day 


more on each 


Lewis guns are carried, one 
capacity is cut to 1,000 Ibs 


give the hig! for day work 


hut in place of the bombs two cameras are mounted in the rear 


gunner's cockpit. One camera is a short length sem 
automatic, and the other is a long focal length hand-operated 
type 


(4) The gun machine is equipped for the purpose of breaking 
ip enemy formations. In addition to the five machine guns 
and their ammunition ав carried on the photographic machine 
a semi-flexible 37 mm. cannon is mounted in the front gun 
cockpit, firing forward, and with a fairly wide range in 
elevation and azimuth, This cannon fires either shell or shot, 
and is a formidable weapon 


The Martin “Twin” is easily adaptable to the commercial 
uses that are now practical, They arc 1) Mail and express 
arrying, (2) transportation of passengers, (3) aerial map and 


urvey work. 


(1) As a mail or express machino a ton may be carried 
vith comfort, not only because of the ability of the machine to 
ficiently handle this load, but because generous bulk stowage 

n is available 


Twelve passengers, in addition to the pilot and mechanic, 
he carried for non-stop runs up to six hundred miles 


(3) The photographic machine, as developed for war purposes 
it once adaptable to the aerial mapping of what will become 


main flying routes throughout the country, The accuracy 
being obtained in aerial photography should be of vast 
alue in survey and topographical map work. The Martin air 


plane, with its great cruising radius and complete camera 
llation, presents itself as the logical machine in this field 


General Dimensions and Dati 
1,—Power Plant, 
Two 12-cyl. Liberty engines 


2,—Wing and Control Surface Areas. 
Main planes, total 1,070 яд. ft. 


Side View of the Glenn L. Martin Bomber (two 400 h.p. Liberty engines). 


Upper planes, including ailerons 550 sq. ft 
Lower planes, including ailerons 20 aq. ft " 
Ailorons, each 32.5 sq. ft | ^^ 
No. af ailerons | 
Vertical fins. each 8.8 sq. ft | < 
No. of fins | 
Stabilizer 25 sq. ft 
levator 3.20 sq. ft Г әт 
Rudders, each 16.50 sq. ft 
No. of rudders 2 n S iw 
Overall Dimensions, "n = ii FRONT мен 

Span, upper and lower ; тїй. Bin ч Ша 
Chord, upper and lower. 7 ft. 10 in 
Gap »* s. . 8ft. Bin. 
Length overall ., АИ? 
Height overall 14ft. 7in. 
Incidence of wings with propeller axis . 2 degrees 
Dihedral й None. 
Sweop back 4 ; None 
Decalage, wings None 
Stabilizer, setting with wing chord — | + 1 degree. 

adjustable between — 5 degrees. 

normal setting ) — 2 degrees. SIDE VIEW 

О ORDNANCE SCOUT WITH LE RHONE B0 ENGINE 


ORDNANCE ENGINEERING COR- 
PORATION. 120, Broadway, New York. Factory: 


Jaldwin, Long Island. Chief Aeronautical Engineer: Walter 
Н. Phipps 


Veronautical constructional engineers, engaged in experimental 
for the U.S. Army 


THE ORDNANCE SCOUT BIPLANE. 


Specification. 
Type of machine Single-seater Biplane 
Name or type No. of machine .. Ordnanee Scout. 
Purpose for which intended Advanced training. 
Span 26 ft. 
Gap с 3 ft. 10 In. 
Overall length 18 ft. 91а, 
Chord . 4ft. 5 in. 
Maximum eross section of body 414 Ins. 
Engine type and h.p. 80 h.p. Le Rhóne. 
Alrscrew, diameter 8 ft. Sin. 
Weight of machine empty 335 lbs. 


Two Views of the Ordnance Engineering Corporation’s Single-seat Scout. 


4 к iain 


PACKARD MOTOR CAR COMPANY. 


Detroit, Michigan. 
‘These well-known motor саг builders had been imenti 
О, бедени ears when the War arent 
eer, Mr. J. G. Vincent to borate 


wi » B. J. Hall, ch engineer of the Hall-Scott Motor Car 
Sey oem Francisco, Cal., for the purpose of creating a 
aero engine of Us ior asd The Liberty engine, 

d from this col ration, thus derived at least 

rt of its inspiration from experiments made at the Packard 


After the Armistice, this firm luced an Seyl. V-type 
Be developing 160 h.p., which a luxuriously-fittcd 
aeroplane has been built. This machine was, however, still 

jn the experimental stage when these notes were written 
s jeg late fall at is = Кокен and day-bomber 
y developed to the designs of Captain G. Lepèro, of thi 
French Air Service, and was being put into A E s 

the war came to an end, 


THE LE PÉRE FIGHTER. 

Captain G. Lepére, an aeronautical engineer in the French 
Air service, designed the Lepire "' Fighter" with a Liberty 
engine for production in the nited States. Jt was intended 
for use as a fighter or reconnaissance machine, and carried two 
fixed guns firing forward, synchronized with the engine, and 
two Lewis guns attached to a movable Scarff ring surronnding 


lane ss .. х. орі 
aa oed Deu е КАУ BO ft. of i 
[ |. both planes "n e) Эй. Gin, 
Gap between planes — .. ^ it. Of in. 


Шиш ed as) ceo ose Efe Og in. 
over all .. m 2. 35ft. dj in. 
Height over all .. - 9 ft. 10§ i. 
Weights. 
Machine Mu v cS М ss 2,468 lbs. 
Pilot and gunner .. ae e. ` -380 lbs. 
Fuel and oil P». ve Г e. 475 105. 
Armament. . m ys D <3 352 lbs. 
ЧЫЙ se Ae) sy) o вве. 
NU MS ute 
eight. Speed. 
id seo Y36 mph. 
6,000 ft. x 132 m.p.h. 
10,000 6... 197 mph a ў 
15,000 ft. ка 118 m.p.h. 19 mins. 15 sees. 
20.000 ft — 102 m p.h. 31 mins О ses. 


Service ceiling, or height beyond which the machine will not 
climb 100 feet per minute, 20,800 feet 


Engine Group. 

A Liberty “12” 400 h.p. engine is used. 16 develops 400 hp- 

at 1,750 rpm. Bore, 5 ins.; stroke, 7 ins. ; weight, without 
ropeller and water, 858 pounds. Two Zenith Duplex саг- 
Buretters are used, 

"The radiator is located in the upper plane centre section, and 
its location has necessitated some slight modifications in the 
engine to increase the water circulation. 

Propeller, 9ft. 4 ins. in diameter. Front propeller plate pro- 
jects 11] ins. forward of fuselage позе. 

Propeller axis 155, ins. below top of upper longerons. In 
flying ition the propeller hub is 5 ft. 2j ins. above the 

nd Tine when at rest on the ground the propeller hub is 
[i^ fins. above ground. 


THE PACKARD BIPLANE. 


of machine .. ү . Two-seater Biplane. 
Name or type No. of machine .. 1A, Packard, 
Span .. A" sa PR . 87M 
Overall length as + . 25 ft. 
Maximum height .. .. ЭШ 11 in, 


Wing and Control Surface Areas. 


Main planes, total i 387.6 sq. ft. 


Ailerons, total .. PA . 48.3 sq. ft. 

Vertical fin E йй .. TOaq. ft. 

Rudder .. € 2o i. 420 sq.ft. 

Tail plane». «+ = 0o 957 sq. ft, 

Elevator, total .. = . 219 99. ft. 
Engine type.. a ый 8-су!. 1A. Packard ; 160 
» Е M h p. at 1,525 r.p.m. 
Petrol tank capacity in galls. . 84 galls. 
Fuel consumption per h.p. .. S050 r та Ibs. per h.p. at 

sea level. 


U.S.A. AEROPLANES 


Weight. 


Machine empty . 1,520 Ibs. 
Gasoline > 210 lbs. 


Oil 

Water 

Tools and extras 
Pilot .. 
Passenger 


Normal flying weight 
Weight, lbs. per h.p. 
Wing loading per sq. ft 
Permissible extra luggage 


The Packard Two-seater. (160 h.p. Packard engine. 


Performance. 
High s d near sea level 
High «i at 5,000 feet 
High speed at 10,000 feet 
High speed at 15,000 feet 
Climb. 
То 5,000 feet 
To 10,000 feet 
Fo 15,000 feet 
Absolute ceiling 


Fuel range, wide open, near sea level 
Fuel range, wide open, at 5,000 ft. 
Fuel range, wide open, at 10,000 ft. 
Fuel range, wide open, at 15,000 ft. 


102 m.p.h 
100.5 m.p.h 
98 m.p.b. 
90.5 m.p.h. 


7.5 minutes 
18.1 minutes. 
34.5 minutes. 
19,500 ft 


2.5 hours. 
3 hours, 
3.5 hours. 
4 hours. 


The maxi 1 minim are B 
The load carried ix 900 Ibs. (41 rams 
Mode Military 
Ch 1 feet ( [ € ( 
Leng 1 
Area feet (1 
1 bs. (kg 430 
Weight 
(useful t kg X 
M hg 1 
Speed n b. (kn 85 to 4 
The SLoaxe biplane, with back-swept wings, and 100 h.p. Hall-Scott motor 
STANDARD AIRCRAFT CORPORATION. 191617 Hx | S twin Engined Speed 
\ Models (1916 type ang 8 
v M ER , 1916 type). | Training Туре, | Military Seaplane. Scout 
Fac at Elizabeth and Plainfield; N.J a M | =. "e 5 
| к Ане : аЛ Span 40" | 44' (upper) 62' 4* (upper) 26" 0* 
need Ш " tn gren: IN DECOR Span (Both planes) 32’ (lower) 49' (lower) (Both planes) 
t replane distinctly designed for Chord 6 6 | 6 T 5 
| var ihera of standard 2—1 t ; Сар se T 5’ 6" 
and Мапе: Ране bombers fitted жип Length 26 7" 33' 6° 937 g* 
Н-да two-sen ee НЕО dnm VES EIN ace) Dihedral 3° $* 3* 
Sweep back 10* 5° 0° 10° 
Stagger Ms 10* 0° 15° 
Aren 491 sq. ft. 433 sq. ft 700 aq. ft. 225 sq. ft. 
Ailerons Both wings Upper only Upper only Both wings 
Landing gear 2 wheels 3 wheels 2 floats 2 wheels 
Engine 140 hp. Hall Scotd 90 h.p. Hall-Scott [2-140 h.p. Hall-8et.125 h.p. Hall Scott 
(Typo Aña) (Type A7) (Type Ada) (Type A9) 
Weight with 1 hour's fuel 2700 Ibs. 1750 Ibs 3300 Ihs, 1192 ths. 
Useful load 800 Ibs. 1 500 Ibs, | — MB0lbs — 425 Iba 


The H3 type SraxparD Акко Conronation’s tractor, 140 h.p. Hall-Scott engine 


ИРЕР U.S.A. AEROPLANES 


THE STANDARD MODEL ''J-R" MILITARY TRAINING 
TRACTOR, WITH HALL-SCOTT 175-H.P. MOTOR. 

Standard Model * J.R " is one of America’: 

ne. in the way of an advanced trainin, мев 


eral form to the Standard Model “ J" Mili 
баш Tractor. The 90-h.p. motor deed jeg 
bya Hall-Scott. 175-h.p. motor, and the R.A.F. 


. 3 wing curve has been superseded by the U.S.A. No. 6 
loading features of the ^ J-R " model are aa follows :— 
E The two-wheeled steel landing gear combines lightness 


hs and is fectly sti ied thi 
offer iw ien of jb pad ym On poene NEN Hie 
in vertical and when normal rests in а U-shaped steel 


агу fan, driving the gear fuel-pump, projects 
T iod s reed and pumps the fuel Dom She dn Qum 
Чч.) RUDI ui vay rigid by mens af steel tubo Front view of Standard Training Tractor. 
which connect the ash engine supports to the longerons. 
) There is a single control of the Dep. type in the rear 


А © "The radiator is mounted over the motor and is free from 
п a prior one, however, that it produces immense 


B The exhaust pipe | the over the top plane. 


í with aluminium. 
| vires ey are provided with ball and socket fittings. 


| 
Y Beads 4 


. (9 gi 2 ie E mac! fe the weight has been 
kept ani none of the strength or air-worthiness h 
down ias 


GENERAL SPECIFICATIONS. 
GENERAL DIMENSIONS. 


Wing span, upper plane .. ^. 42 ft, dO in. 
Wing span, lover plne .. ze Sf 
Win v eu +. 6 ft, 
Gap ро wings es aa Thin 
Stagger "m M NN 2. M) degs. 
Overall length of machine oe 37162] im 
"Overall height of machine .. 10 ft. 10 in. 
Angle of incidence . . T .. 24 degs. 
Dihedral anglo — .. as +. З рег cent. 
E m + ^». 5 деря. Rear view of Standard Training Tractor. 
Wing curve our v IE, RRA NO; 6. 
"Tail plane, angle of incidence — .. 0 deg. 
© AREAS. : 
Spper win, - ES 258 sq. ft 
TRE эр 159 sq. ft 


Total supporting surface (wings 
and ailerons) — .. a 

Ailerons (each 21 sq. ft.) .. 

Talplano .. — .. -.. 

Fin, vertical - E: 

Elevators (each 11 sq. ft.) 


Rudder — .. 54 = e 108q. ft 

Max. load per sq. ft. supporting 
surface. nA v* sa lbs. 

Max. load рег h.p. es 7 lbs. 

Werat. 
Net weight. machine empty .. 1,764 Ibs. 
Gross weight, machine loaded .. 2,400 10, 
PERFORMANCE. 

Max. speed, full load E . 95 m.p.h. 

Min. speed, full load > 1. 48 mph. 

Gliding angle 59 i 1 to 11 

Climbing speed in 10 minutes .. 5,000 ft. 


Power PrANT. 
HM A«5A special, 6-eyl. vert. four-stroke cyl. water- 


соо! Я 
Horse-power (rated at 1,400 r.p.m.) 175 h.p. 


Weight vx 605 lbs. | 
Bore on stroke, .. ^5 .. 5} in. by 7 in. | 
Fuel consumption per hour .. 14 gals. | 
Fuel tank capacity з 51 gals | 
Gravity tank capacity .. T] gals. | 
Total tank capacity T 58] gals, 
Oil capacity in crank-case 4 gals. 
PROPELLER. 
Make T К : “ Standard," 
Material — .. К КЕ >» Black walnut 
Diameter .. 54 з В ft. 4 in. 
Pitch EN 5 ft. 6 in 
Direction of rotation (viewed from 
pilot's seat) ja А . Clockwise. 
LANDING GEAR. 
Number of wheels , . 2. 
Size of wheels $ 26 in. by 4 in 
"Thread v à 68] in. 
Seating arrangement of Standard Tractor. 


As may be seen from the firm's own figures for performances, 
the machine cannot be used for war purposes, as the maximum 
speed would have to be increased Ly 25 per and the climb 
hy 100 per cent. before it would be safe to send over the lines 
at all in 1918. Nevertheless, in the advanced stages of 
training, after a pupil has left the slow preliminary types, and 
before putting him onto war aeroplanes, the machine should 
find a distinct field of usefulness 


Undercarriage and Engine-mounting of Standard Training 
Tractor. 


PTUS 
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THE STANDARD E 1 DEFENCE BIPLANE 


Intended, a: | below, for iter and reconnaissance 
vork, the Е 1 was underpowered by 1917 standards. However, 
ver 100 were built with Gnóme and Le Rhóne engines for 
fight 1ing, delivered from August 1918. With the 100 h.p. 


a speed of 120 m.p.h. was possible 


THE STANDARD E 1 OR M DEFENCE BIPLANE. 


Specification 


Type of machine Single-seater Biplane, 


Name or type No. of machine E. 1. (M. Defence 
Purpose for which intended Reconnaissance & fighting. 
Span 24 ft 
Gap 4 ft 
Overall length 18 ft. 104} in 
Maximum height 9 ft. tin 
Chord 42 ins. 
Area of elevators 10.3 sq. ft 
Area о! rudder 6.8 sq. ft 
Area of fin 2.5 sq. ft 
Total area of ailerons 2 sq. ft 
Engine type and h.p. 80 h.p. Le Rhône, 
Airscrew, diameter 8 ft 
Weight of machine empty 828 Ibs 
Load per sq. ft 7.5 105 
Weight per h.p. 14.3 Ibs 
Tank capacity in hours 2 hours 
Performance 
Speed low down 99.8 m.p.h 
Speed at 0,400 feet 94 m.p.h 
d nt 10,000 feet 85 m.p.l 
nding speed 18 пр. 
Climb. 


To 8,000 feet in minutes 
10 000 feet in minutes 
Theoretical ceil 
able load 
weight of 


apart from fuel 201 ! 


| ARAS OF SURFACES 
‘ BE! итен PLANE ass sarr 
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STANDARD £-| WITH BOHP LE RHONE ENGINE 


— 


Front View of the Standard Aircraft Corporation's type E.1 Single-seater (80 h.p. Le Rhóne engine.) 


THE STANDARD J, R. 1 BIPLANE, 


Huilt by the Standard Aircraft Corporation.) 


Specification. 
Type of machine Single-seater Biplane, 
Name or type No, of machine J. R. 1. 
8 81 ft. 4) in, 
Overall length 26 ft. 2 in. 
Maximum height 10 ft. 10,5 in, 
Engine type and h.p, А 170 b.p. Hispano-Suiza 
engine. 

Weight of machine empty 1,566 Ibs. 
Petrol tank capacity in gallons 60 gallons. 
Performance, 

1 low down 100 m.p.h 

Jing speed 48 m.p.h. 
Climb, 

Го 5,300 feet in minutes 10 mins. 
ight of machine loaded.. 2,400 Tbs. 


THE AMERICAN HANDLEY PAGE TYPE 0-400 BOMBER. 


Both in Great Britain and in the United States, the Handley 
has been the principal machine to be put into quantity 
juction for bombing purposes. The American design is 
lar to the British, except that Liberty ** 12" 400 h.p. engines 
mployed in the former, and the Rolls-Royce or Sunbeam 
latter. 


STANDARD E WITH 
BOHP LE RHONE ENGINE 


Side View of The Standard E. 1 Single.seater. 


STURTEVANT. The BF. Sturtevant Company, Hyde 
Park, Boston, Massachusetts, ee 
Vig engineering Gin, Turned out some time ago a “hattle ` 

wereplam of naval type, to designs of Mr. Grover €, Loening, 

BS, MACE- former Aeronautic Engineer to U S. Army. 
Machine illustrated has «pan of 50 feet, length 25 feet, area 700 
jare feet. Petrol capacity, 150 gallons for 12 hours’ flying. 
lotor, 140 h.p. eight-eylinder V type. 


Remarkable for tbe “gumturrets" placed one on each side sf 
fuselage. thus given concentrated fire ahead, with fair defensive tire 
on either side and behind. 

‘The firm's S 4 seaplane is deseribed on the next page 


A Sturtevant high-speod scout is in process of production at time 
of going to press. 


STURTEVANT S 


The S4 two-seat seaplane was one model of the S series, 
which found limited favour with the US Navy, Altogether the 
USN received 12 S machines. 


Span 48 ft. Te in. 
Chord. wes d. 
Gap Lab У.А 
Length ... xe A" 
Area э s 620 8q. ft. 
Ailerons Both wings 
Landing gear Floats or 2 wheels. 
Engine 5 A Sturtevant (140 h.p.) 
Weight. 2025 Ibs. (with 1 hour's fuel) 
Useful load 525 Ibs 
5 range 40 to 73 m. p.h. 
mb. s 4000 ft, in 12 mins. 


T 


THOMAS-MORSE AIRCRAFT 
CORPORATION. Late Thomas Bros;) Таса, New 
York, 

"The brothers Thomas began experimenting and flying in 1908 
with a maehine on the lines of n Curtiss. In the winter of 
1909-10, а type of their own was produced and was flc 
VUE by Walter Johnson in exhibitions. Tn 1912 ontinned 
ments. In 1013 0 lopted the 
, but of the same general order of 


n during 


the kame type. with rel 
overhnuging top plane ty 
construction 


In 1915 the frm supplied various Tractor hiplanes 
Allied Gove nts. — In 1916, the firm was reconstructe 
iweame tho homasMorse Aircraft Corporation, Tt has 
supplied numerous machines to the U.S. Goverument 


"The M.B.3, designed in 1918 for war service as a single-seat 
fighter, was not ordered until 1919. 


Rear view of Sturtevant “ battle 


biplane, with a gun turret on eacl 


X: 
E 
EU 


‘a 
* 
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Side view of above machine w 


near turret 
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U.5.A. AERUPLANES 


THOMAS MILITARY TRACTOR, Type T2. 80-90 horse power. 
Mini 1 ance and maximum efficiency, Especially adapte 
ange е, elc 
er, fue 85 А 
Speed h. (6 ) 


Climb with full load ) in 10 mir 
3. Over all th, 28 feet (8 50 т feet (1100 m.), chord, 5 fee 
wing area, 350 sq. feet (33 т? be. sq. feet 


4 


Entirely new model, de 


loped for military purposes 


THOMAS MILITARY RECONNAISSANCE TRACTOR, Type D2. 


ill the adv f Type T2 


A 


1. Great power and speed, in addition t 
rugged type of landing gear 


antag 


and a half hours, and 250 lbs. 
nge is 40 to 91 m.p 
L 1.) in nine minutes. 
hord 


Carries pilot and observer, fuel for 
useful load is 1082 Ibs. (490 kgs. p 
250 Ibs. (1,020 kg.) Climb ts 4,000 feet 


Spee: 


O ^r all length, 29 feet (8°85 m. 
), gap, 5 feet (1.50 m.) 


ading, 5'6 Ibs, sq. feet 


span 


al lifting 


feet 3 in: 
401 sq : 


(150 m tot aren, 


of warfare have shown the need of 


4. Changed conc 


» passenger machines, capable of 


very p 
arrying extra load 


THOMAS NAVY SEAPLANE, Type HS. 140 horse power. 


hydr 


Reconnaissance type ieroplone, capable of maneuvring in r 
sseful for sea scouting und range correcting work, used by t 
f сега 
riea useful load of 1,200 Ibs. (545 k тү ) 
6 hours, and additional load. Speed range 1s 47 to 83 m.p.h. (2 
ht (loaded) i s. (1,000 Кав. 00 feet (1000 km 


minutes; 600 fee m.) in first п 
Over all length, 29 feet (8:85 m.), span, 37 feet От), c 2 in 
m.), gap, 5 feet (150 m.), wing area, 388 sq. feet in 
6 lbs, 1. feet 
4. Completely new design, developed especially for the n of the nav 
avintion service 


90 hp. 
hy 


r biplane, Curtiss motor, rising from ground 


werful, fast 


150-180 horse power. 


ls 


(114 kgs 


45 km.) 


[4 


has the most simple and 1 


The Thomas-Morse type M.B.3 of 1918 design (300 h.p. Wright-Hispano-Suiza). 


THOMAS "BATTLE MODEL” SEAPLANE, Type S. Two engines 186 h.p. or 300 h.p. 


1 A very powerful fighting seaplane, designed to carry heavy arniament, and to be used for offensive 


litary work 1 


all-round mil 
warfare. 
А Чом aesti] Оаа 2. Carries total useful load of 1130 Ibs. (515 kge.) pilot and two passengers, fuel for 4-1/2 hours, gun, 
dditional (total usefal load ammunition, ete. Speed range with lower power is 47 to 81 m.p.h. (75-/30km.). Weight loaded is 
А Us s. 2860 Ibs. (1208 kge.) Climb is 330 feet (100 m.) per minute for first 10 minutes 
minute 


Over all length, 28°75 feet (870 т), span, 44 feet (1340 m.), chord, 59 in. (0.90 m.), gap, 6 feet 
(182 m.), wing area. 440 яд. feet (41 m,) 

4. Differs from Type HS in the much greater size and power, (two motors), and in the much greater 
load carried. 


| Hydroaeroplane, Туре ВР. 
THOMAS PUSHER BIPLANES | Scout Pusher, Type BP 1. 
Land Machine, Type 8P 2. 


For those who prefer the pusher type, -It is especially useful for school purposes (the seats are 
side by side), and also for exhibition work and passenger carrying. 

2. Carries pilot and student, fuel for 4 bours, and additional useful load (total useful load is 887 Iba. 
(402 kgs.) Speed range is 50 to 80 m p.h. (80-130 kma.) Weight (empty) is 1300 lbs. (590 kga.) 
Climb is 3500 feet (7070 m.) in first 10 minutes. 


| 150 hp. 


addition: 
Weight lc 


The record-breaking Тномаз tractor biplane, which with 160 h.p. Curtiss engine, was the first American aeroplane to exceed 100 miles an hour, 


3. Over all length, 36 feet (1100 m.), span, 37 feet (1130 m ), chord, 5 feet 3 ins. (1 
(1:50 т), wing area, 377 sq. feet (35 m?). 

his differs completely from the old type of exhibition machine in that it is much more substantially 

built, and tbe influence of the military machine is shown in its design. E 


THOMAS 1915 FLYING BOAT. 90 hp. 


1. Built entirely of mohogany, luxuriously fitted up, hull of best design for water and ait use, 
Carries two or three people, fuel for two to four hours, and additional useful load, Speed is 70 mph. 
(115 kms) Weight (empty) is 1250 Iba. (507 kga.) 
Uver all length, 28 feet б ins. (#05 m.), span-top plane, 38 feet (1260 m.), lower plane, 28 feet 
55 т), chord, 5 feet (150 m.), gap (average), 6 feet (1:82 m.), wing area, 360 wq. feet (435 та), 
ding. 4 3 Ibs./sq. feet 
1. Compared with 1914 model, design of wings and hull is much better for the considerations of less 
resistance, more seaworthiness, and greater air efficiency. The entire construction is of a much 
higher order, and luxurious comfort is the first consideration. 


50 т), gap, 5 feet 
4 


Тномав tractor biplane, 90 h.p. Curtiss engine, just about to land. 


ps qu Baro e ISI 


‘The Tnomas flying-boat, 90 h.p. Austro-Daimler engine. 


THE THOMAS-MORSE DS 
The “ D 5" Thomas Tractor has the following characteristics 
Бик Lec ла d ү, араг plane. Area A05 sq. ft. 
' lower plane. Ailerons ... ++ Upper wings only. 
Chord ve Landing Gear ... Two wheels. 
Gap 53" Engine... . Thomas 135 h.p., 8-cylinder V 
Length 29" 9" Weight г. 2500 105, (1 hour's fuel) 
Dihedral 4 degrees. Useful load. 1100 Ibs. 


[TRACTOR ВАТТІ 


Peale of Past 


The “D 5" Type Taowas-Mors military tractor with 135 h.p. Thomas engine. T'he ‘Taomas twin tractor biplane, as built for the U.S. Army & 


THE THOMAS-MORSE 5.4 SCOUT BIPLANE A — 
"The S.4B (100 h.p. Gnóme engine) and S.4C (80 Le Rhône 


engine) became standard single-seat fighter trainers with the 
US services from 1917. The details below apply to the S.4C 
version. 
of machine > Single-seater Scout trainer. 
or type No. of machine .. S.4C. 
Purpose for which intended .. m training. 
Span .. - - - „бїп. 
соат и - 4 19ft.10in. 
Maximum height - ~ 8ftiin. 
Ine and hp. .. BO h.p. Le Rhône. 
machine мор » 940 Ibs. 
Petrol tank capacity in gallons .. 30 gallons. 
Performance. 
Speed (maximum) 97 m.p.h. 
Landing speed .. e 45m.p.h 
Climb. 
‘To 7,500 feet in minutes 10 minutes 
Total weight of machine loaded 1,330 Ibs. 
THE THOMAS-MORSE S.S SINGLE SEATER SEAPLANE 


Designation of six S.4B seaplanes used by the US Navy from 


1917-18. Three-quarter Rear View, of the Thomas-Morse type 5.4С. (80 h.p. Le Rhone engine 
Type of machine Single-seater Seaplane. 
Name or type No. of machine 5.5. 
Purpose for which intended Training 
Span 26 ft. 6 in 
Overall length 22 ft. 9 in. Perform ance 
Maximum height 9 (1. 7 in. Speed : x 
Total surface of wings (ine. ailerons) 240 sq. ft Landing L 
Total area ol fixed tail plane 16.8 sq. ft. Climb 
Area of elevators 22 sq. ft To 5:200 f j 
Area of rudder 8.5 sq. ft Total weight of 1 i І 
Area of fin 3.5 sq. ft. 
Tota! area of ailerons 30 sq. ft. 
Engine type and h.p. 100 h.p. Monosoupape 
Gnóme. 
Airscrew, diameter and revs 8 it., 1250 r.p.m 
Load per sq. ft 6.25 Ibs 
Weight per h.p. 14-3 lbs. 
Tank capacity in hours 3 heurs 
Tank capacity in gallons 30 galls. 


250 EY 


U.S.A. AEROPLANES 


THE THOMAS-MORSE S.H. 4 SEAPLANE 


Following the delivery of a number of biplanes of aimilar but 
ler types to the UK from 1915, Curtiss developed the 
H.4, The 1 {ауу received. 14 in 1917 for training and 
Type of machine Two-seater Seaplane 
Name or type No. of machine $H.4 
nose for which intended Training 
' AA ft 
prall length 29 ft. 9 In. 
Chord Sft. 9 in. 
Engine type and h.p. 100 h.p. Thomas 


U 


UNITED AIRCRAFT ENGINEERING COR- 


PORATION. 52, Vanderbilt Avenue, New York The Thomas-Morse 8.H. 4 Seaplane 
President, P, Ch Difin; Chief Engineer, M. I. Stout ins 
This firm was organised early in 1910 for the 
ting ¢ inl were сө throw 
raft. engineering and the conatrüetior 
[н\п 
hortly after thelr organisation this firm purchased from the 
dian Government a greai ‹ alued 
10,000,000, in whioh wer urtisa 


two-seaters, 1,000 Cu 
art 


ivil aviation 


ary Unining machines of various type 
v alo bought from the British Aireraft 


Cater monoplanas are being developed to thi 


THE UNITED EASTERN AEROPLANE 
CORPORATION. 1211, De Kalb A 


venne, Brooklyn, 


4 United E 
York 


Military Tractor 
Aeroplan Military Tractor : | Beaplane Tractor 
Build three types of tractor biplane, — Factor of safety of airer Ulton): 4 " 
10 claimed for all part nidal 
Ving curve throughout “ Eiffol 30. Span x ay 
Capital recently increased from 830,000 to $1,000,000, Chord y or v 
укпа the Baatern Sehool of Aviation Gap T o 
u ' hool of t Length в" 20° 6" 
Were. engaged on Military machines for the U, & Govern Dihedral 1* 1* 
Awoop baok Lu None 
„т, Stagger 0" » 
Area 52 sq. ft. o f 430 aq. ft. 
Ailerons 1 Joth planes pper planos Upper ой 
Landing gear 2 wheels T hola АГ 
Engine 125 h.p. Hall Beott Curtiss 100 hop, Curtisa 100 h.p, 
(Ab) er at +2) X.2) 
Weight with one hour's tual 1550 Iba. 200 Ibs. ШЕШТИ 
Useful load i 900 The. INE 1 00 tha, 


iow of EawrERN military tractor 


3] 


a5 


Е 
th F 

‚И [|a 
BE 
B 


ide view of EAwrERN military tractor, 100 h.p. Curtiss OX X 2 engine. —— 


U.S.A. AEROPLANES 


Ме. 'Свалсе M. Vou t 
pue 
aeroplane won, in 1918, 


BLUEBIRD” TRAINING MACHINE, 


106 m.p h. Side View of the Lewis & Vought V.E.7 Training Machine (Hispano-Suiza engine). 


+. S mins. 50 soos. 
s. 15 mins. 15 sees, 
1 feet in minutes +. 20 minutes, 


‘Total weight of machine loaded =... s 1,937. 


Ve MAS ALNU E ХА Ra 


W 


WITTEMAN -LEWIS AIRCRAFT COR- 


N.J 


PORATION. х. 


Veronautical ictional e 
1 А На 
which wa i th 

Have a r " 


lecoration, out t 
States for th 
Atlantic flig 
The Sur 


lt-Hannevig se 


of long-dis! 


pecifie purp 
t has bec 


hav 
Captain Sundstedt has made 


wig 
he cabin of the fuselag 


General Dimensions, 
Span, upper. plane 
Span, lower plane 

chord, lower plane 
і, upper plane 
ween wings 

gth of machine overall 

Height of machine overall 

Dihedral angle, lower plani 

al lifting surface 


Rudder area 


El tor aren 
Weight 
Loa per h.p. 
Loading per ft 
ecd, estimated, full load 
Climbing speed, estimated 


Horse power, total 


Frar and re 


flying over the 

ved with an extra heavy substantia 
part 

und at landir 


details, affording the utmost strength a 


he left France for the United 
an aeroplane for a tran 


has he 


subjected to the greatest amount 


les 


number of ements in 


d lightness of 


quipped for two pilots and two passengers in 


100 ft 

7) ft. Gin 
R ft 

8 ft 

8 ft. 72 in 
50 ft. 6 in 
17 ft in 


10,000 Ts 


25 Ibe. 
ШЕ 
хо mph 
1,000 ft. in 10 mins. 
440. 


THE WITTEMANN-LEWIS TRACTOR BIPLANE. 


Type of machine 

Name or type No. of machine 
Purpose for which intended 
Span 

Gap 

Overall length 

Maximum height 

Chord 

Total surface of wings 
Total area of tail 

Area of elevators 

Area of rudder 

Area of fin 


Area of each aileron & total area 


Engine type and h.p. 
Weight of machine empty 
Load per sq. ft. 

Weight per h.p. 

Tank capacity in hours 
Tank capacity in gallons 


Performance. 
Speed 


Climb. 


To 3,000 foet in 10 minutes 
Disposable load apart from fuel 
Total weight of machine loaded 


74 m.p.h. max 


Wittemann-Lewis. 
VT. T." 

Military training. 
42 ft. top; 34 11. bottom plane. 
5 ft, 6 in. 

27 tt. 2 in. 

11 ft. 61 in. 

5ft. 6in 

400 sq. ft. 

28.8 sq. ft 

21.6 sq. ft. 

12 sq. ft. 

5.37 sq. ft. 
17.44; 38.88 sq. ft 
Hall-Scott, 100 h.p. 
1,560 Ibs. 

5.41 Ibs, 

21.6 Ibs. 

3.6 hours. 

36 gallons. 


; 38 m p.h. min 


805 Ibs. 
2,165 Iba, 


THE WRIGHT-MARTIN AIRCRAFT 


CORPORATION. 


Western office: 937, S. Los Angelos St. Los Ar 


60, Broadway, New York City. 


golos St., Cal 


Foreign office: 35, bis Rue d'Anjou, Paris 


The original type of Wright machine was mounted on skids 


nd started 


trailing e 
renr of pla 


ember 17th, 1903. 
2 s. іп 1906, 
itions of this book.) 
During 1916, the Wright 
Wright, t surviving k 


A ng а rail 
ane elevator forward, main planes with warpable tips to 
small keel in gap, two propellers, chain driven in 

double rudder in rear, and no tail Orville 
made the first flight worthy of the name on this machine 

He flew a machine of this type for 
(For details of early Wrights see pro 


other, formed a ** 


Its special features were в 


, represented by Mr. Orville 


rger" with the 


Glenn L. Martin Co., the Simplex Automobile Co., the Wright 
Flying Field Inc., and the General Aeronautic Co., of America. 


: a WE aa 


PEER asy 


The Witteman-Lewis Biplane, type T.T. (100 h.p. Hall-Scott engine), 


Mr- Orville Wright continued to work as a private experimenter 
at the exporimontal factory at Dayton, Ohio. 


The firm has factories at Los Angelos, (Cal.), at New York, at 
Simplex Works, New Brunswick, New Jersey 


The aerodromes are at Los Angelos (Cal.) and at Hempstead 
Plains, Long Island 

Thero is a seaplane station at Port Washington, Long Island. 

2,400 men were employed in 1916. 


The president of the firm is Edward M, Hagar; vio- 
presidents Glenn L. Martin and C. 8, Jennison; secretary, J. 
3. Dudley. 

Capital, 5,000,000 dollars, 

Before the war this firm built bij to their own 
but during the war this work Raum and spec de 
centred on the production of Reel og engines and on the 
production of aeroplanes to official designs. 

Mr. Glenn L. Martin also started a new concern of his own, 

Illustrations of a number of war-period (1914-18) Wright 
Wright-Martin experimental aircraft follow, but also built were 
three Type R seaplanes (150 h.p. Hall-Scott A-5A engine) 
purchased by the US Navy in 1917, 


Зент experimental biplane, Engine in front and two chain-driven propellers, 


U.S.A. AEROPLANES 


The Síngle WRIGHT Model 
service by the L y 


bought from the original cc 


K experimental «eap! 
It was the last Wright ac 
»mpany 


weg йо! ne UE цә. 
eight wer plant complete... 505 Ths. 
^" uu load sa MO Ths. 

ov. Ohra. fuel eee A60 Ibs. 
Gross Weight y we 9830 Ths. 
Motor—Simplex Model A 

Hispano-Suiza 50 h.p. at 1450 r.pm 

Propeller, diam. Ma ss 

», pitch Spi wo d. 
Control... 5 Deperdussin type 


WRIGHT 


TYPE L 
MILITARY TRACTOR 


Wnicut Type L military tractor. As shown in accompanying drawing 


Side view of Model R. Wright-Martin 


Training Tractor. 


